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REMARKABLE SAVINGS 
in 
LIGHTING WAR PLANTS 


TRY ee a 


Does twice the work—yet costs 
the same as one Tulamp 100- 
watt ballast 


FORLAMP 
BALLAST 


LUORESCENT lighting fixtures cost less, 

weigh less, and use much smaller amounts of 
critical materials when equipped with these new 
ballasts because one G-E Forlamp ballast will 
operate four 100-watt fluorescent lamps—a job 
that previously required at least two Tulamp 100- 
watt ballasts. 

Compared with two Tulamp 100-watt ballasts, 
the new Forlamp ballast uses 48 per-cent less 
copper, 47 per-cent less iron and steel, and 50 
per-cent less aluminum. Because it is priced exactly 
the same as one Tulamp ballast, you get, in effect, 
two ballasts for the price of one, a saving of 50 
per-cent. 


Saves Copper in Plant Circuits 

Circuits carrying power at the higher distribution 
voltages require much less copper than circuits 
carrying the same amount of power at the lower 
voltages ordinarily used for lighting circuits. For 
example, when a given amount of power is distrib- 
uted at 115 volts, 4.6 pounds of copper per foot 
is required, whereas only 1.4 pounds of copper per 
foot is required when the same amount of power is 
distributed at 265 volts. 

The new Forlamp ballast operates within a 
voltage range from 250 to 280 volts, from power 
supplied by a Y-connected circuit either 254/440 
volts, 265/460 volts, or 277/480 volts. 


Many new war plants—particularly those with 
load-center distribution systems—have circuits 
carrying power at the higher voltages (between 250 
and 280 volts). In most cases plants converting 
for war production can easily provide the proper 
voltage for operating the new Forlamp ballasts 
on their lighting circuits. 


Savings in Power 

Electrical losses in a Forlamp ballast are 46 
per-cent less than the losses of two Tulamp bal- 
lasts. This makes possible the operation of four 
100-watt lamps at rated lumens of light output 
with 8 per-cent less power consumption. 

In one large bomber-plant lighting installation, 
this has meant the release of 303 kilowatts of 
power for other uses. 


Write today for complete in- 
formation on this remarkable 
new ballast. Ask for Bulletin 
GEA-3293D. It contains in- 
formation on the complete 
line of G-E ballasts for all 
MAZDA F lamps from 4 to 
100 watts. General Electric, 
Schenectady, N. Y. 


We 


The Navy “E’’, for Excellence, has 
been awarded to 92,780 General 
Electric employees in six plants 
manufacturing naval equipment 


BALLASTS 


MAZDA F LAMPS 
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For the mounting of cables in manholes—vaults, in service boxes These racks are designed to combat corrosion and make replace- 
% on station walls—whether the job calls for a light or heavy duty ment unnecessary—they permit the interchange of “arms with least 
tack, porcelain insulated or not—you can rely on Murray Racks to effort—they are easy to install—and any required spacing be- 
meet the requirement. tween cables can be provided. Bulletin 103 gives details. 


METROPOLITAN DEVICE CORPORATION, 1250 ATLANTIC AVE., BROOKLYN, N. Y. 


MURRAY CABLE RACKS 
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ise Combination Linestarters com- 

vantages of Nofuze Circuit Breakers 

Be-ion’’ Linestarters. They eliminate delays 

use replacements, and simplify the job of 

broviding proper control and protection for 

motor circuits. Specify them . . . install ONE 

unit—and do FOUR jobs! Westinghouse Electric 
& Mfg. Co., East Pittsburgh, Pa. 


Size 1 Combination 
Linestarter, Class 11-206 
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THAT MEANS 


Motor or circuit protection that operates when it doesn’t 
need to, means unnecessary production delays to replace 
fuses or restore service. Protection that is prevented from 
operating when it should, means even more expense in 
damaged motors or machines. 

BI-METAL protection—a Westinghouse development 
—solves both problems. It acts with uncanny accuracy to 
permit temporary overloads, as when motors are started 
across the line, yet snaps the circuit open with rifle- 


“DE-ION” 


PROTECTION ... A WESTINGHOUSE FEATURE 


ADDED PROTECTION FOR VITAL CIRCUITS 


bullet speed when short circuits or dangerous overloads 
occur. Factory-calibrated, it can’t be tampered with or 
held closed against short circuits. 

BI-METAL is a basic protective feature of Westing- 
house motor starters and circuit breakers—you get it 
at no extra cost. Use it for the added, accurate pro- 
tection it affords—specify Westinghouse protective and 
control equipment. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
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COMBINATION LINESTARTERS MEET JOB REQUIREMENTS 


FOR WET LOCATIONS... . 
Cast iron gasketed water- 
tight and weatherproof 
enclosure. 

















The name is new:..the Purpose is not Change 





@ There's little in a name beyond what 
men put into it by their sincere effort 
and their determination to give it 
significance. 


There has been a great deal, though, in 
the name Hygrade Sylvania because of 
the high standards that have marked the 
manufacture of its products— Hygrade 
Incandescent Lamps, Hygrade Fluores- 
cent Lamps and Fixtures, and Sylvania 
Radio Tubes. 


But there are advantages in simplicity, 
and in a single title that stands for single- 
















On July 30, 1942, the lockholdors of 


MYGRADE SYLVANIA CORPORATION 


voled to change the company name te 


SYLVANTA 


ELECTRIC PRODUCTS INC. 


minded insistence on the highest quality 
possible in any field with which it is 
linked. 


So as of July 30, the name of the Hygrade 
Sylvania Corporation, adopted in 1931, 
became Sylvania Electric Products Inc. 


Largely as a matter of conserving stocks 
of cartons and scarce packaging materi- 
als, changes in the trade names of 
Hygrade products will be made gradually. 


Eventually, however, all products of the 
company will take the name S-/vania, 


Hygrade Incandescent 
Lamps, Fluorescent Lamps 
and Fluorescent Fixtures 
have established themselves 
by the quality which has 
always been held at highest 
standards. These quality 
standards will remain un- 
changed, but gradually, as 
present stocks of cartonsand 
scarce packaging materials 
are used up, their trade name 
will be changed to Sylvania. 





which will become the single emblem 
of our one and unchanged purpose to 
produce the best in our field and to 
make our products widely known. 


You who have known the quality of 
Hygrade Lamps and Sylvania Tubes will 
continue to find that same superlative 
quality in those products. The only 
change will be in the name, to which 
we intend to add new luster at every 
opportunity that is given us to improve 
on the quality and performance of our 
products. 


dO. 


CHAIRMAN 


SYLVANIA ELECTRIC PRODUCTS INC. 
Salem, Mass. 


Hygraae _ncandescent Lamps, Fluorescent Lamps, 


Fixtures and Accessories, Sylvania Radio Tubes 


———— 
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ROUND THE WORLD 
EVERY 8 DAYS! 


That’s the rim-travel of a rotor in many 
electric motors now working all around 
the clock on Victory production ! 

Motors that worked 1800 hours in a 
peacetime year are now working a full 
8700 hours a year. Result: problems of 
maintenance ate quadrupled. And more... 

For motors must receive finer care than 
ever. Whose motors last longest may have 
a lot to do with who wins this war! 


CALL FOR 
Wartime Solution 


a» ee Bis { 
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AN ATTACK IS THE 
BEST DEFENSE 


Taking the initiative against wear always 
has been sound maintenance practise. In 
wartime, it’s a vital practise! 

First, because wear now works faster. 
Second, because avoidable breakdowns can- 
not be afforded in the victory effort! 

Beating wear to the punch is the basic 
principle of a new Allis-Chalmers publica- 
tion: “A Guide to Wartime Care of Elec- 
ttic Motors.” You'll find it invaluable! 





ALLIS-CHALMERS MFG. CO. 
Advertising Dept. 
Milwaukee, Wisconsin 


A Guide Order This Free Book! 


to 
Wartime 
Care of 
Electric 
Motors 


Published by 
4S CHALMERS MFG. CO 
aoa, Wi 


Every engineer, production 
manager and maintenance 
man will want a copy of “A 
Guide to Wartime Care of 
Electric Motors” for his tech- 
nical library—and for imme- 
diate use, too! 

It outlines the “natural 
enemies” of an electric motor 
and the most effective meth- 


ods of combatting them. To 
be of maximum use to you, it 
applies to all makes of stand- 
ard, general-purpose motors. 

It’s liberally illustrated — 
contains no advertising. 

Tear out the order form 
now and send in to Allis- 
Chalmers for your free copy 
of this timely handbook. 


PPeeseeenoeaonooaeonoeeoeeaeqoeeee@ 


Gentlemen: 

Yes, I would like to receive free of charge 
**A Guide to Wartime Care of Electric Motors.” 
Name: 

| eS 


Company... 
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Standard metal-clad switchgear 
equipments for protection and dis- 
one of primary power. Fully 
co-ordinated assemblies of breaker, 
instrument transformers, and buses. 

















Standard, indoor, load-center unit 
substation to transform primary 
power at the load center and dis- 
Biribute it at 480 volts right to the 
loads. Unit assembly of Pyranol 
transformer, drawout air breakers, 
current transformers, and buses. 





NGINEERS for this new war plant 

saved 145 tons of cable copper by 
taking high-voltage power right to the 
load centers, as shown at the left. In 
addition, they got a power distribution 
system that was so safe and efficient 
that, when need for additional capacity 
suddenly arose, they ordered another, 
a duplicate system—and saved another 
145 tons of copper. 





What’s more, it took less copper to 
build these standard metal-clad units. 
The Switchgear equipments shown at 
the top of this page took but 47 pounds 
of copper each. An open-type, piece- 











TANDARD G-E load-center power units were ordered for this war 

plant soon after construction started. A simple one-line diagram like 
that at the left put our factory right to work. Metal-clad switchgear 
and unit substations were installed in one-fourth the time needed for non- 
standard, piecemeal assemblies. They were received at the job when 
needed—all ready to be set in place and connected. 


On this page are views of a few of these standard equipments— 
installed. They are typical of G-E load-center equipments that are being 
installed quickly and easilye in plants everywhere. Note the metal- 
enclosed construction that safeguards workmen and production. 


meal assembly would have taken more 
than four times as much. 


If you need electric power for a new, 
enlarged, or converted war plant, we 
know you'll be pleased to learn how 
much copper and other critical materials 
you can save by using these standard 
load-center equipments. You'll find, 
too, that you can get them on the job 
quickly, and obtain a new high degree 
of safety and operating dependability. 
The nearest G-E office is ready to 
help you. General Electric, Schenectady, 
New York. 
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Standard outdoor load-center unit 
substation to transform and dis- 
tribute power to outdoor loads. 
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G-E Recorders Help Him GET THE JUMP on Trouble 


Ww 


E havea complete line of switchboard and portable indicating 
instruments. But these were not adequate. We needed a recorder, 


and it had to be versatile, inexpensive, and easy to use. So, we selected a 
G-E inkless recording ammeter (and*a split-core current transformer). 
It’s the answer to our needs.”’ 


That’s how Mr. Eshleman, Electric Motors Co., Lancaster, Pa., feels 
about this inkless recorder (Type CF-1). 


Here’s how he has been using it. The charts on the right show the 
records he has obtained of thret i 
records are available, it is easy to analyze plant conditions and make 
corrections before trouble occurs. 
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New Low Chart Speed Now Available 


Furnished now with a one-inch-per-day chart speed—in addition to 
the speeds of 1, 2, and 3 inches per hour formerly available. This low 


i Us 


me your 
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speed puts a month’s oper- 
ation on a 30-inch chart. 
That greatly simplifies the 
work of analyzing surveys. 


You can obtain both am- 
meters and voltmeters (in 
a wide range of ratings, 
a-c and d-c) with any of 
these chart speeds. 


General Electric and Its employees 
ere proud of the Navy award of 
Excellence made to its Erie Works for 
the manufacture of naval ordnonce 
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Widely fluctuating load of a group of motors 
totaling 215 hp. You can easily pick out the current 
at any instant, and determine, at a glance, the 
duration of these currents. 
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A record of a constant load on a %-hp motor. It 
indicates the definite running cycle, the current 
immediately after the starting period, and the load 
variation from the beginning to the end of the run. 




































































HM tidied Lett! ie 
This shows the current drawn by a group of 
textile-mill motors, representing a comparatively 
constant load with frequent starting periods. 
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TO UNCLE SAM! 


; Guth 
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MIA ZE-LITE 


7 NON-METALLIC REFLECTORS 


| Deuwer More Lieu ror War Peooverion- 
Save erat For War lwousTRiEs/ 


©... new GUTH Maze-Lite is designed for 2-40, ¢ ’ _ Se 
3-40, or 2-100 Watt Fluorescent Lamps. Its f Lin ——SS 


Reflector is formed of sturdy Pressed-Wood 


















instead of steel. It readily accepts our durable “300° 


White” flexible-base finish which, with the large “‘re- 


! flector-mouth”’ design, produces greater light output FEATURES OF GUTH M A | ; @ LITES 


than does Porcelain Enameled steel reflectors. More . 
] Durable ‘300° White’’ synthetic Baked-Enamel Pressed- 


light means better seeing to speed urgent wartime Wood Reflector provides comfortable lamp shielding. 
Reflector edges are sanded clean, then saturated with 
separate brushed-on enamel coating to guard against 
of tons for tanks, ships, guns, and planes. moisture. 


production. And the saving of metal releases hundreds 2. 


““Side-of-Channel’’ Starters for easy trouble-shooting. All 
starters in one group at one end of channel. 


GUTH Fluorescent for Every 
industrial Seeing Need! 


FUTURLITER — For 25 to 100 Foot Candles, HIGH BAYS AND LOW BAYS for Filc- 

Eggcrate Shielded, Semi-Direct Type Light- ment and Mercury Lamps. Porcelain Enam- 

ing. Continuous and Unit Mounting. eled Reflector Units. Lamp shielding. Heavy 
duty sockets. 


abuse and insure their upright positioning in service. 


Knockouts on 28” centers for direct-attachment of No. 8 
Jack-Chain to channel — no extra parts needed. 


Pesta. 


4 “Bump-Proof Socket Plates’’ protect lampholders from 


Knockouts on 25” and 38” centers for attachment of 
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* ¥)” Conduit with locknuts. 
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FORTIETH YEAR OF LIGHTING LEADERSHIP 
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THE EDWIN F. GUTH CO. - 2615 Washington Ave. « St. Louis, Mo. 
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POLARIZED PLUGS and RECEPTACLES 


Give more power to MAN- power through more 
Outlets for portable tools. Add to flexibility of 
plant-equipment with additional power connec- 
tions for light machines ... Here’s a way for the 
Electrical Contractor to extend production facil- 
ities, — to “energize” manufacturing operations or 
plant-conversion jobs. 


Products to help energize 
War-production plants 


ARROW provides many popular types of Polar- 
ized Receptacles and Plugs, built for rough handling 
in war-driven manufacturing. Two, three and 
four-wire Receptacles, Plugs and Connectors in 
10, 20, 30 and 50 Ampere capacity. Above-shown 
are a few representatives of our complete line for 
Industry’s current needs. 
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LISTED BY UNDERWRITERS’ LABORATORIES, INC. 
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Typical Class ll, Group E, motor now 
available in sizes up to 125 hp 


Pressure-relief lubrication, Tight joints, accurate fits 


smooth contours and simple mean dust-tightness without 


METAL DUST. . . ACETONE... construction aid maintenance mn ii assembly or dis- 
TOLUOL ... GASOLINE . . . COAL 
DUST... GRAIN DUST . . . Name your 
hazard—this family can meet it. 


No single enclosed or explosion-proof motor 
is recommended for all types of hazardous 
service. General Electric has pioneered in 
producing a family of motors to meet the 
dangers of specific gases, vapors, liquids, and 
dusts. Our engineering staff can help you 
pick the right motor, and advise on the use 
of overload relays and other installation 
factors for full-scale protection. 


Effective cooling is obtained 


Labyrinth seal and complete cast 
even under a blanket of dust 


iron bearing enclosure exclude 
dust for continuous operation 
The Navy E”, for Excellence, has 

been awarded to 92,780 General 

Electric employees in six plants 

®onvfocturing navol equipment. 


BUILDER OF JPI/CLAD motors 
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Valuable “how-to-do-it” data on Welding, Riveting and Machining Alumi- 





num is contained in these three, brand-new sound motion pictures. Designed 
































to supplement texts and teaching, these films are offered for your assistance 
in training war workers in the fabrication and assembly of Aluminum Alloy 
parts and structures. 

No drama, no humor, no romance! Every foot of these films is packed 
with hard-hitting task instruction. 


“How To WeELp ALUMINUM” describes and demonstrates the various 24 
, , . , . A 
essentials of torch and are welding, brazing and resistance welding. “How al 
To Rivet ALUMINUM” portrays the making and testing of rivets, prepara- W. 
tion of the work, actual rivet-driving techniques and inspection. “How To HA 
Macuine ALUMINUM” discusses alloys usually used, the kind and shapes 
of tools, cutting compounds, speeds and feeds. 
Task instruction is made easier. 
35 mm. and 16 mm. SOUND PRINTS 
AVAILABLE FOR LOAN OR PURCHASE 
Prints of these black and white, sound motion pictures are loaned free. 

List the titles of the pictures you want . . . your first and second choice of dates when A 
you want them . . . whether you want 35 mm. or 16 mm. prints . . . and the approximate col 
number of days you expect to use them. (NOTE: These films can be shown only on a 
sound projectors.) | 

If you want to purchase prints for your permanent library, they are available at cost, she 
shipping charges prepaid. Prices follow. tio 

16 mm. with fibre container 35 mm. with metal container a 
How To River ALUMINUM 1200-ft. reel . . $42.80 2000-ft. reels . . $103.80 
How To WELp ALUMINUM 1600-ft. reel . . 62.70 2000-ft. reels .. 176.30 cal 


How To Macuine Atuminum 1200-ft. reel . . 50.70 2000-ft. reels .. 123.55 


Send your requests for loan or purchase to ALUMINUM COMPANY OF AMERICA, 
2197 Gulf Building, Pittsburgh, Pennsylvania. 


See these films at the National Metal Exposition, Cleveland, October 12-16. 
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This familiar trade-mark sym- 
bolizes the best efforts of mod- 
ern research and production. 


GENERAL OFtices: 25 Broadway, New York City e 
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THE 


There is no unguarded moment in Anaconda's 
“‘control’’ research; the war program and our 
industry can thus count on the uniform de- 
pendability in every Anaconda wire and cable. 


EEN-MINDED technicians peer intently into metal- 
lographic microscopes, day in and day out, 
watching, watching to see that flawless metals go 
into every Anaconda wire and cable that is delivered 
to war-vital work, 


CHICAGO Office: 20 North Wacker Drive e 


Unceasing control like this has earned its “keep”. 
For, throughout industry and now in the army and 
the navy, users have learned they can lean heavily on 
the dependability of wires and cables bearing the 
Anaconda trade-mark. And that isn’t all. 

They have recognized Anaconda research as a 
source for many product improvements and for many 
completely new developments ...such as Type CB* 
construction that outlasts ordinary shielded paper- 
lead cable three to one. This research is a boon to 
our war effort . . . it will be equally valuable to indus- 
try with the return of peace. —_—*CB—Trade-mark Reg. U.S. Pat Of. 


ANACONDA WIRE & CABLE COMPANY 


Subsidiary of Anaconda Copper Mining Company 
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Sales Offices in Principal Cities 








We don’t recommend the National Electrical Code 
for reading in bed. In open competition with Ellery 
Queen or Major de Seversky it is a little on the dry side. 
But behind the cold, compact little paragraphs there is 
more glamour than a shelf full of novels. ‘The progress 
of a great industry and the history of its tragedies 
have guided the phrasers of the Code, speaking through 
that unique democratic body we call the Electrical 
Committee. 


The Code has been lauded and cussed through the 
years with equal enthusiasm. It is too liberal. It is too 
restrictive. It is dominated by this or that faction in 
the industry or it does not adequately represent this or 
that interest. But the Code goes on building, renovating 
and repairing its sturdy wall of protection against the 
hazards of electricity. 


The Code makers, the men who act on article com- 
mittees, and those who make up the Electrical Com- 
mittee as representatives of the various interested groups 
get plenty of headaches and little glory. They are, how- 
ever, an impressive aggregation of expert knowledge. 
They are inclined toward conservatism. And that is 
a vital quality where men must deal with problems 
affecting the safety of life and property. 


Then, too, the ordinary machinery of Code revision 
is ponderous. After all the Code is a minimum standard. 


DISTINGUISHED SERVICE 


SEPTEMBER 


And there is normally no great urgency in a forward 
moving industry for revising standards downward. 


The war now thrusts a tremendous responsibility 
upon the Electrical Committee. Critical material short- 
ages, emergency substitutes, improvisation of equip- 
ment, wholesale industrial rewiring are some of the new 
and sudden problems to which the Code must be 
adapted and to which it is being adapted today with 
amazing speed. 


With the characteristic directness of practical men the 
Electrical Committee set up an emergency committee 
and a mail ballot procedure. Rules were changed to 
permit the adoption of interim amendments on a “dura- 
tion” basis. The standards of safety created through 
the years are retained. Yet urgent and essential war 
revisions are quickly adopted. 


The amendments already approved are vitally impor- 
tant to all of us who are concerned with electrical con- 
struction and maintenance. They should be followed 
carefully. They are opening the way to conservation of 
many critical materials sorely needed for war. 


In spite of the urgency of the tentative amendments 
coming before it, the Committee has acted with caution 
and with a grave sense of the responsibility it has shoul- 
dered. It is doing a difficult job. It is performing a dis- 
tinguished service for our industry and our country. 
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IGGEST challenge local electrical contractors have ever faced is the 

current housing program for war workers. Handicapped by shortages 
of manpower, materials and equipment ... electrical contractors are still doing 
their best to meet scheduled construction plans. They are still contributing all 


they can to the American standard of electrical living. 


To obtain essential electrical wiring supplies for these housing projects 
under present conditions, contractors need the best local aid they can get. Here 
is where GRAYBAR service can be especially useful .. . in helping contractors 
find out what materials are immediately available on their priority rating .. . 
in helping them choose acceptable substitutes when specified materials are 
lacking. Most important of all, GRAYBAR service assures fast local delivery of 


available supplies and so helps prevent work slow-downs. 


No matter what war job you tackle . . . homes for war workers . . . army 
camps ... industrial conversions—-you can get the help you need, in a hurry, 
from your nearest GRAYBAR warehouse. More than 200 manufacturers of 
equipment frequently specified for all types of war jobs depend on GRAYBAR 
to speed their products to the point of use. GRAYBAR specialists are also ready 


to help you meet unusual problems on any electrical or lighting need. 


IN OVER 80 PRINCIPAL CITIES 








These Graybar - distributed 
products are widely used 


in home building. 

oe 
Service entrance cable, mul- 
tibreakers, fuses, wiring de- 
vices, building wire. Rigid 
and thinwall conduit and 
conduit fittings. 

o 
Molding and fittings for sur- 
face wiring. Porcelain tubes, 
knobs and cleats. 

e 
G. E. Mazda lamps. Ilg 
Kitchen Ventilators and 
Household Appliances. 








Exeecutive Offices: GRAYBAR BUILDING, 
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The Aviation Industry is doing its job... 
A Year’s Production A Week — Every Week 











MERE hundred planes a month in 1938; 200 in 

1939; 450 in 1940; 1,600 in 1941, and today, as this 

is written, plane production goes on at a rate of 5,000 a 

month. A previous year’s production now in one single 
week — every week. 

So begins the story of the greatest industrial expansion 
in history; an industrial miracle that far surpasses any- 
thing our enemies ever have done or can do. Not only 
did we out-produce the Axis but the acceleration in our 
production during the past 12 months exceeded the 
greatest increase in German output during their forced- 
draft war preparation of 1939, when their production 
rose from 1,100 to 1,600 planes per month. 

The toughest part of our job was accomplished in 20 
months. We boosted deliveries from 100 or so to 1,000 
planes a week, passing the combined Axis powers. Today, 
Germany’s curve is flattening; ours is climbing steeply. 
Lt. Gen. Henry H. Arnold, Chief of the Army Air 
Forces, assures us that Army contractors will produce 
not tess than 148,000 planes in the remainder of 1942 
and in 1943. During that same period Navy contractors 
will turn out at least 37,000 additional planes. 

Manpower in the airframe, engine and propeller in- 
dustries was increased from 125,000 to 450,000 workers 
during the past 20 months, with the prospect that the 
industry will be employing more than 1,000,000 men 
and women in 1943. Many manufacturers are solving 
their personnel problems by recruiting women workers. 
More than 40,000 of them — teachers, stenographers, 
waitresses, housewives and school girls — today are 
welders, assemblers, machine operators and inspectors 
on aircraft production lines. Productive floor space in 
the airframe, engine and propeller industries expanded 
from 18,000,000 sq. ft. to nearly 55,000,000 sq. ft. dur- 
ing the last 20 months. Further expansion to more 
than 60,000,000 sq. ft. may be expected this year and 
an ultimate figure of more than 100,000,000 is a distinct 
possibility. 

To grasp the full magnitude of this task we must re- 
member that a single medium bomber has 30,000 parts, 
which are built into 650 minor sub-assemblies to make 
32 major sub-assemblies. The entire process involves 
30,000 man hours of labor. Each of the two engines in 
this plane requires 50,000 specialized inspections. Every 
one of the 50 instruments entails many hours of pre- 


cision workmanship. Yet today there is one factory 
turning out 4 bombcrs every day. Another produces 
fighters at the rate of nearly 20 a day. 

To the amazement of the entire world these manu- 
facturing miracles were accomplished without sacrificing 
the high standard of American aeronautical equipment. 
There has been some loose talk about the quality of our 
combat airplanes as compared with those of our allies 
and our enemies. Indisputable evidence of the superior 
stamina of our aircraft under fire is written between the 
lines of almost every war communique. Every battle 
record tells a story of heavy losses inflicted at small cost 
upon numerically superior enemy forces. The consistency 
of this performance on all the far-flung battlefronts con- 
stitutes the most eloquent testimony of the high calibre 
ot our designs, our manufacturing methods and the 
skill and daring of our pilots. 

And let us remember that our decisive victory in the 
battle of production was not won without headaches 
and heartaches on the part of management, labor and 
government. 

When the President sounded the call for 50,000 
planes in the spring of 1940, the program called for only 
5,500 military aircraft. Government and industry reeled 
from the shock—both determined, however, that it 
could and would be done. 


The Army, the Navy and the old Defense Advisory 
Commission set to work to draft a program. This has 
been revised many times— upward! Congress then pro- 
ceeded, more slowly, to modify the laws that would have 
obstructed the realization of the objective. Then the 
aviation industry, without contracts, in the face of dis- 
criminatory profit-limitative legislation, and with noth- 
ing but oral assurances of governmental intentions, went 
ahead with its Herculean expansion plans. New factories 
were completed long before facilities-contracts and their 
funds were forthcoming. 

The rugged individualists who had founded and built 
the aviation industry cast aside their rivalries and em- 
barked upon a period of unselfish cooperation. Priceless 
engineering experience was exchanged. Material was re- 
linquished for transfer to plants where it was needed 
more urgently. Successful personnel training methods 
and experience in the use of women workers were 
pooled for the benefit of all concerned. During one re- 





































cent month, the cooperation among eight southern 
California plants averted more than 1,860 potential 
bottlenecks in production. 


As the lessons of the war dictated the need for greater 
numbers of particular airplane types, many manufac- 
turers accepted orders for planes designed and developed 
at rival factories. Striking examples are the long range 
bombers being turned out by plants where only trainers, 
fighters or dive bombers formerly were made. 


Mindful of the risk involved in educating rivals, 
thereby creating future potential competition, subcon- 
tractors nevertheless were sought and trained by pioneer 
manufacturers. Makers of toys and wheelbarrows, auto- 
matic stokers and linoleum were among those who 
rallied to the call. Within a year subcontracting rose 
from 13 to 36 per cent of the total program. It still 
is rising. 

When the automotive industry came into the picture, 
aviation manufacturers gave generously of their time and 
knowledge to start the newcomers. Liberal licensing ar- 
rangements enabled them to reap the full benefits of 
technical developments. Automotive engineers swarmed 
through the aviation plants in search of the exacting 
“know-how” of the aeronautical industry. 

Each type of aircraft that reaches the production stage 
is the result of long periods of research, design and de- 
velopment. The unseen workers toiling in the wind 
tunnels and the laboratories of government and indus- 
try are the unsung heroes who tirelessly are striving to 
surpass all previous efforts. Their brilliant accomplish- 
ments are eloquent testimony of the superiority of men 
and women who are blessed with freedom of action and 
thought. Today more than 20 experimental combat air- 
planes are under development and will replace older 
types as soon as they fulfill the exacting requirements 
of our armed forces. Among these are aircraft that 
promise to outfight and to out-perform any and all of 
the much vaunted warplanes of the Axis military ma- 
chine. And this without loss of production. 


Every man, woman and child of all the United Na- 
tions may fervently be thankful that those who chart our 
course in aircraft production have not frozen design to 
such a degree as to make impossible the immediate 
adoption of improvements as they come out of these 
laboratories. 

What does this brilliant record mean in terms of final 
victory? 

Every newspaper reader has learned this basic war 
lesson . . . air supremacy is the essential ingredient of 
military success. As the balance of air power shifts, so do 
the fortunes of war. 


In those dark days when our output was 500 planes 
a month, Germany’s was 2,000 and the German air force 


was twice that of our Allies. When we reached 2,000 a 
month last fall, Germany had advanced to a monthly 
rate of 2,500. ‘Today, as this is written, we have caught 
up with the enemy’s backlog. The air forces of both 
sides are about equal numerically and United Nations’ 
production exceeds that of the Axis by 27 per cent. Next 
summer (1943) both the air force and the output of the 
United Nations will be double those of all the Axis 
powers. 


That is the pattern of ultimate victory! 


The pattern of the peace to follow also is gaining in 
definition. The airplane has shriveled the world to one- 
fifth its former size. Its use as an instrument of destruc- 
tion is but a momentary distortion of the pattern of 
human progress. Its potential power, as a stern preserver 
of peace, is beyond imagination. Today’s air routes of 
our Army Air Force Ferrying Command are the inter- 
national trade routes of tomorrow. Giant airliners, by 
reducing time and space, will speed fraternity among the 
nations and disunity will give way to better understand- 
ing and goodwill. 


Flying freight trains, with aerial locomotives towing 
glider boxcars, will serve large cities, decentralizing popu- 
lation and giving to inland cities many of the commer- 
cial advantages of seaports. Air mail and passenger 
pick-up lines will fill the gaps between these transcon- 
tinental trunk lines and tie in the smallest hamlets. 
Universal fly-it-yourself services will provide airplane 
facilities for those who do not own low cost private air- 
craft. Roadable rotary wing aircraft and family planes 
of the fixed wing type may even run household errands. 


The coming generation of business men who today is 
piloting our war planes will find aircraft as essential to 
business as it now finds them essential to victory. 


Commenting on our war production record, Donald 
Nelson has said, “We are today in the position of men 
who realize that they are actually doing the impossible”. 


The mass production miracle that the aviation indus- 
try — management and workers alike — has performed 
through the all-out effort of free enterprise can and will 
serve civilization in peace as it has in war. 


With this boundless new medium of transportation 
and its concurrent technological developments we shall 
rebuild our way of life to a rich, new fullness upon the 
ruins of a war-torn world. 


President, McGraw-Hill Publishing Company, Inc. 





This is the third of a series of editorials appearing monthly in all McGraw-Hill publications reaching more than one an-l one-half million readers. 
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Large 


LAYERS OF CABLES are racked in the cable tunnel under the master smaller ones on top are the 28-couductor control cables. Conduits 
cables are the 4167-volt generator feeders; on ceiling contain feeders and control cables for auxiliary units. 


RECOVERY 


Generators coupled to aircraft engines recover much of the power expended 


during engine test periods. 


Elaborate electrical controls maintain constant 


generator speeds and operate numerous safety devices on the test equipment. 


IRCRAFT engines, unlike automo- 
bile engines, cannot be broken-in 
by flying a plane slowly at so 

hour certain 

period of time. Maximum power of the 
engine is needed to get the ship off the 
ground. Hence, when delivered to the 
plane manufacturer, the engine must be 
thoroughly run-in and ready to work. 

This factory testing of aircraft en- 
gines can be done by using one of three 
types of test equipment: the propeller 
house, flight propeller or 
wooden club to apply the load; the ab- 
sorption the direct 
current cradle, eddy current, or water- 
brake type; and the power recovery sys- 
tem “feed-back.” The first 
two methods are the same 
fundamental criticism—the power is ab- 


many miles per for a 


using a 


dynamometer of 


known as 
open to 


By C. A. Chayne 


Chief Engineer 
Buick Motor Division, 
General Motors Corporation 


sorbed either by doing useless work or 
by converting it into another form of 
energy which is then wasted. 

We have adopted the third System at 
our aviation engine plant, because it is 
the only system that offers any sort of 
return for the money expended on gaso- 
line for testing. In this method our en- 
gines are placed in “test cells’”—large 
square rooms with heavy concrete walls 
and double refrigerator-type 
doors. Large double glass windows on 
two sides of the cells permit test engi- 
neers in the control rooms to watch the 
engine on test. The engine and test 


access 
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stand assembly are mounted to the test 
cell bed plate and connections with 
snap-on couplings are made to the test 
stand instrument, oil and fuel lines. The 
engine is connected to the coupling of 
the equipment — shatt 
which extends through the test cell wall 
by means of a noise seal. This feed-back 


power recovery 


equipment consists of a magnetic coup- 
ling of the eddy current type which 
maintains constant speed on its output 
shaft while the airplane engine operates 
air 
operated brake on the output shaft of 


at whatever speed is desired; an 


the coupling; and an alternator with 
its exciter mounted to the same shaft. 
The alternator is of sufficient capacity 
to absorb all the power the engine is 
capable of developing during test. 

The alternators are of two different 
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POWER RECOVERY EQUIPMENT outside an engine test cell consists of 
(from right to left) magnetic coupling; air brake; generator; and 
Panels on wall contain the electronic constant s con- 
trol for the magnetic coupling; cubicles at left are for genefators. 


exciter. 


+ a sue 


ELECTRONIC CONTROL 
test cells, maintains constant speed on the 
output shaft of the magnetic coupling re- 
gardless of the speed of the engine on test. 





CABINET outside 








types; a 1,000 kva. unity power factor 
unit; and a 1,200 kva. 0.80 power factor 
unit which, when not used for testing, 
can be idled on the power lines as a 
synchronous condenser to keep the over- 


all power factor at the highest figure. 
How Feed-Back Works 


The alternators of this system serve 


a dual purpose. They are used as motors 


to start the aircraft engine, then go 


back on the line as generators driven 
gine on test. To understand 
through 
on an actual test operation. When the 


by the et 
this more clearly, let’s follow 
engine is connected and ready for test, 
the alternator is brought up to speed 
before the magnetic coupling is ener- 
When the 


line. the 


eized. alternator is on the 


coupling is energized just 
enough to crank the engine over slowly. 
\s soon as the engine fires, the coupling 
is de-energized and the alternator cut 
off the line. Here the air brake may be 
used to stop the alternator and lock it 
stationary. Under these conditions the 
be again energized and 
function as an eddy current, absorption 


coupling may 


type, dynamometer, permitting the ap- 


plication of load to the engine at speeds 


below the synchronous speed of the al- 
ternator. The power thus developed is 


1 


transformed into heat which is dissi 
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pated in the cooling water of the 
coupling. 

When the test schedule calls for en- 
speeds above syn- 
chronous speed, the brake is released, 
the alternator brought back on the line 
and operated as a generator pumping 
power back into the lines. Under these 
conditions, constant-speed at the gen- 


gine operation at 





erator is maintained by the coupling 


speed control system. Power recovered 
by this method is used by the plant, 
reducing the amount that need be pur- 
chased from the utility. If, as sometimes 
happens, the amount of power pumped 
back into the lines exceeds the plant 
requirements, the surplus is fed back 
into the utility lines. 
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SIMPLIFIED DIAGRAMS such as these break down complicated con- 
irol wiring into its component parts; giving conduit and wire 
information on that particular portion 


izes; and “to and from’”’ 


Although the above described system 
ot power feed-back seems quite simple 
in operation, it requires an elaborate 
network of controls and safety devices 
to permit the engines to be tested as 
desired and at the same time properly 
protect the engine on test as well as the 
perating personnel. 

First, let’s consider the controls on 
the magnetic couplings. These water- 
cooled units are of a standard type and 
have sufficient capacity to transmit the 
maximum torque of the engine. One oi 
the most satisfactory features of this 
type of slip coupling is the method pro- 
vided for controlling the speed of the 
engine. The field of the coupling is 
equipped with electronic tube control. 
There is an alnico generator on the 
input shaft of the unit. This is in the 
gtid circuit of the electronic tubes and 
Provides a constant speed control on 
the output shaft of the unit while the 
engine speed varies according to test 
schedule, 

Not only is electrical control adapted 
to the speed control of the generators, 
but an intercon- 


elaborate system of 
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nected relays provide safety features to 
the entire operation of the test cell. The 
automatic safety devices on the coupling 
include: an overspeed safety device 
which shuts off the ignition system of 
the engine should its speed rise above a 
determined figure and an interlocking 
control which prevents energizing the 
coupling until the 

water is on. If the water supply 
fail during a test, the coupling 
tion goes off and the overspeed safety 
cuts off the ignition. Also, there is a 
safety device which prevents the appli- 
cation of the air brake at a wrong time 
during a test. If a thing should 
happen, the coupling is 
and the alternator is tripped off the line 
and the overspeed device shuts off the 


cooling 
should 


excita- 


magnetic 


such 


de-energized, 


engine. 

The alternators are also equipped 
with overspeed safeties—with relays in 
the field circuit which disconnect the 


alternators if the field excitation is lost 
—and also with relays which disconnect 
the alternators if the frequency exceeds 
or drops below predetermined limits. 


Other safety devices incorporated in 


of the circuit outlined. 
give the entire control story in easy-to-understand doses, speed the 
job and eliminate errors. 


Made up in pamphlet form, such sheets 


the test cell design shut off the ignition 
or flash a warning light or blow a horn 
if, for instance, the automatic fire ex- 
tinguisher system in the test cell goes 


into action; or if the exhauster fan, 
which scavenges the cooling air and the 
exhaust gases out of the cells, shuts 


down; or if the oil pressure on the en- 
gine drops below a certain value essen- 
tial to proper lubrication. In short, 
safety is practically automatic. 

All the alternators, absorption dyna- 
mometers for experimental work, elec- 
tronic tube and generator 
control cubicles are installed outside 
the test cells, to permit maintenance 
and easy access to the equipment. 

Approximately fifty percent of the test 
cell control room instruments, are elec- 
trically controlled. 


controls, 


Wiring Methods 


and control cables from the 
alternators to the master switch house 
are run in a cable tunnel under the floor 
ot the generator room. Each generator 


Feeder 


[Continued on page !28] 















































































ERVICE sales were frozen as of 
July 1 and many electrical con- 
. tractors are in a quandary as to 
| future operating procedure. The OPA 
regulations give only the rules for pric- 
ing service but leave it to the contractor 
to cost sales under ceilings as best he 
can in order to come through with a 
profit. OPA regulations prevent you 
from charging more for service after 
July 1 than your peak prices for the 
same or similar services in March 1942. 
This may put the contractor in a tough 
spot if he was costing March service 
sales unprofitably, for his service .and 
repair sales will amount to a substantial 
volume during the war and should profit 
on that volume. 

A thorough understanding of costing 
service and repair sales and its applica- 
tion is most important, so we offer this 
counsel to help you get over the top un- 
der price ceilings. 

There are three general methods of 
costing service, to wit: 

1—Cost plus. The contractor charges 
for time and materials plus a percentage 
for overhead expense and net profit. 
Under price ceilings, he must adhere to 
the peak March figures on labor ma- 
terials and the plus-percentage used. 





TYPICAL CEILING PRICE METHODS 


Italics indicate points at which pecks are frozen. 
RETAIL SALES: — Materials and labor at March retail prices 


Example: — Repairing switch 


1 single pole switch 
1 hour, mechanic 


ONTRACT WITH ESTIMATE: — Method of pricing and mark 
up must not exceed highest used in March. 


Example: — Wiring for lights and motors 


Materials at cost $380.00 
Labor at cost 240.00 
Direct, job expense 60.00 
Total 690.00 
Overhead ot 40 per cen? 276.00 


Protit at 10. per cent 27.60 


(a 


Total ceiling price $993.60 


ote: Material prices are frozen at the manvfacturing and 
wholesaling level. 


YOUR CEILING PRICES 


The lowdown on price peaks for electrical con- 


tractors with interpretation of the new OPA rules. 


By Arthur Roberts 


2—Contract price based on esti- 
mates: li you estimated $50 for a cer- 
tain type of repair service in March, 
that does not mean that all the same or 
similar repairs after July 1 must carry 
this $50 peak. The same or similar 
services may vary in labor time depend- 
ing on conditions met. Obviously, if a 
contractor had to freeze his selling price 
to a March service job that took only 3 
hours time, he would be in a bad way, 
because the same or similar jobs after 
July 1 might require more labor hours 
and he would have to pay the difference 
out of pocket. You are permitted to 
break down contract prices into labor, 
materials and overhead. You may 
charge the peak price per hour for labor 
used in March when figuring the same 
or similar service after July 1, thus if a 
service job thereafter takes longer to do 
than in March, you will not lose on the 
labor cost. Material prices must remain 
the same and you can’t pad your over- 
head percentage. Your suppliers cannot 
increase their prices over March peaks 
so your margin on materials should re- 
main stationary for the duration. Unless 
wages, which have no ceilings yet, in- 
crease, you are safe here too and there 
are rumors that wages will be stabilized. 
If you keep your overhead-to-sales ratio 
static, you won’t lose on expense. If you 
can cut overhead, you may increase 
profit on service after July 1. If you 
costed sales accurately in March and 
made a profit, you should fare equally 
well under price regulations. 

3—Contract price without estimate. 
Contractors offer such flat rates for 
servicing oil burners, coal stokers, elec- 
tric well systems and other appliances, 
either by the season, vear or call. Flat 
rates in the past have been built up by 
averaging the costs of 15 or more sim- 
ilar jobs, then using these costs as 
standards to arrive at the fixed contract 
prices. This saves estimating but losses 
have frequently been experienced be- 
cause contractors did not change their 


rates when materials, labor or overhead 
increased. To assure success with flat 
rates, it is necessary to revise them con- 
tinually in line with changes in over-all 
costs or competition. Sometimes con- 
tractors have had to decrease flat rates 
even though materials or labor increased 
because competitors undersold them on 
similar or the same services. As a result, 
sales were low, making the overhead 
percentage to sales abnormally high. A 
cut in the flat rate then stimulated vol- 
ume, reduced overhead and increased 
profit, despite a bigger outlay for labor 
or materials. From our observation, we 
believe that this method of pricing serv- 
ice sales will cause trouble for some 
contractors after July 1. Those who 
used the same flat rates while prices 
were rising, who sold such service in 
March, are in a tight spot and must take 
corrective measures—or else. Many 
cases have been analyzed by us where 
contractors charging lower flat rates 
were earning more profit than those 
charging more. Why? Their over-all 
costs were more in line with prices, on 
service, 

Because labor and materials can carry 
March selling peaks, and inasmuch as 
labor is not likely to go higher after 
July 1, and suppliers cannot increase 
their prices on materials over the March 
peaks, these elements of service cost are 
reasonably stable. If your overhead per- 
centage used on estimates that resulted 
in sales, those sales with peak selling 
prices on service or repairs in March, 
was lower than the actual overhead cost 
to you in dollars, you will have trouble. 
If your flat rates on service were fig- 
ured unprofitably in the past, particu- 
larly during March, you will be in a 
bad way after July 1. This applies re- 
gardless of the method used in costing 
March peak sales. Some contractors are 
using March margins as a guide to 
movement under price regulations but 
your margin will tend to remain static 
because the costs of labor and materials 
should not change. You may have listed 
labor, materials and direct job expense 
accurately in March but cheated your- 
self on overhead rationing, and if such 
a service sale represented the peak price 
pattern to which you must cut all the 
same and similar service sales after 
July 1, you had better act quickly. 
brother. To thaw out safely, analyze 

[Continued on Page 103] 
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SECTIONAL VIEW of the com- 
promise vault showing the 
secondary switch and meter 
room at the left; the trans- 
formers; and future primary 
service equipment sketched in 
at the right end of the en- 


closure. Large dotted rec- 
tangles represent the double 
louver vents. 


SEMI-ENCLOSED VAULT houses 
outdoor transformers and sec- 
ondary switching and meter- 
ing equipment at this war 
plant. Substitution of a con- 
crete or brick wall with 
doors, for the wire fence and 


gates makes a standard in- 
door vault. Blank space is 
for future primary service 
equipment. 








Onvertible Transformer 


An open-front, outdoor transformer vault that is designed 


to permit plant expansion around it. It can be easily con- 


verted to an indoor vault with primary service and metering. 


By Frank Bs Bray E. J]. White Company, Newark, N. J. 


HEN the E. J. White Com- 

pany, electrical contractors of 

Newark, N. J. was called in to 
do the electrical work in a war plant 
conversion job, the question of a suit- 
able transformer mat arose. 

We were converting an old ice manu- 
facturing plant into a machine shop and 
parts assembly plant for war production. 
The only logical place for the trans- 
former mat was outdoors beyond the 
building, but in direct line with any fu- 
ture plant expansion which would com- 
pletely envelop it. Should we leave the 
mat outdoors, or build an indoor vault? 

We finally chose the outdoor location 
and designed a compromise openfront 
transformer vault. Then, if and when 
the plant expanded around the trans- 
former location, a third wall would 
Provide a standard indoor vault. 


The semi-vault is 27-ft., 9-in. long; 
11-ft., 6-in. wide; 11-ft. 6-in. high and is 
made of 9-in. reenforced concrete with a 
pre-cast 6-in. concrete slab roof. The 
floor slab is 6-in. thick. One entire end 
of the vault forms a 10-it. by 7-ft. second- 
ary switch room enclosing the secondary 
breaker and metering panel. The open- 
front, 10-ft. by 18-ft., 6-in., transformer 
section has a wire fence enclosure with a 
6-ft. double gate as the fourth side. 
Double louvered vents at the top and 
bottom of the rear wall provide ventila- 
tion for the three 100 kva., 2400/120/208- 
volt transformer now installed. Ample 
space is also provided for a future high 
tension breaker and metering panel in 
case an increase in plant load warrants 
primary metering. Two 4-in. primary 
conduits go underground to the utility 
pole nearby. 
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Vault 


A pipe rack extending the full length 
of the vault supports the main second- 
ary breaker and meter panel; the pri- 
mary and secondary transformer buses; 
and will also support a primary breaker 
and meter panel that may be installed at 
some future date. At present the pri- 
maries to the transformers are mounted 
on the underside of the horizontal pipe 
supports. When a primary breaker is in- 
stalled, primary buses can be quickly and 
easily installed on top of these brackets. 
The secondary buses consist of four 
4-in. by 4-in. copper bars mounted to the 
underside of the bracket. A 4-in. by 
2-in. copper ground bus for equipment 
grounding, extends the full length of the 
rear wall. 

When and if the building does expand 
around the transformer, a 16-ft. long 
wall with proper doors to enclose the 
fourth side will be the only construction 
needed to make a standard indoor vault. 
Lights are already installed. 

This design, which has been approved 
by the local power company and inspec- 
tion authorities, provides one solution 
to the problem of transformer location 
where possible future plant expansion 
may envelop the units. 
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FIGURE 1. A typical photoelectric circuit. 
The relay contact terminals at 1 connect 
into the circuit to be controlled. The relay 
coil is actuated by the current through the 
fhyratron controlled by the phototube. 


FIGURE 2. A protective installation on a 
mechanically controlled press operates a 
dog on the foot treadle preventing opera- 
the line covered by the light 
beam is unobstructed. 


tion unles 


HE lack of more complete under- 
standing of photoelectric control 
equipment probably comes from the 
fact that the functions of the various 
parts of an electronic system are. not 
immediately as obvious as those of me- 
chanical contactors or switches. Opera- 
tion takes 
movement. Yet 


without mechanical 
photoelectric 
ment will perform many routine tasks 


place 
equip- 


which, in turn, will release manpower 
for other important work in the war 
effgrt. 

The impression prevails among some 
industrial .engikeers that photoelectric 


equipment is a “delicate gadget” con- 


22. 


A clear and concise explanation of the operation and 


application of photoelectric industrial control apparatus. 


sisting of radio tubes and a maze of 
wires, resistors and capacitors crowded 
together in an enclosure of some sort. 
This is an erroneous picture. . While 
photoelectric equipment is usually rather 
compactly built and entails the use of 
numerous small resistors, capacitors, 
and transformers, it is constructed to 
meet the same rigid requirements of 
other industrial control equipment. 

Industrial tubes are sturdily built and 
long lived. The relays used are rugged 
and long lasting. Maintenance presents 
no greater problem than the average 
industrial control equipment and, in 
many cases, requires even less servic- 
ing. 

The feeling that special knowledge of 
electronics is necessary in applying pho- 
toelectric control equipment is wide- 
spread. This is not quite true. In 


FIGURE 3. 


tion, stops the conveyor motor when objects reach the end of the belt. 





photoelectric control equip- 


applying 
ment, it is essential to know what the 
equipment can do and how it can be 
applied, but it is not necessary to under- 
stand all the fundamental theories be- 
For example, in 


hind its operation. 
buying a radio, the average person is 
not interested in how the set operates 
as long as he can listen to his favorite 
programs. The same feeling should 
apply to the use of photoelectric equip- 
ment. 

It should be understood in the begin- 
ning that the “electric eye” or photo- 
tube functions as a light-operated switch 
and should be applied as such. While the 
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design of the photoelectric equipment 
may be varied to give different operat- 
ing characteristics as a switch, it is still 
basically a simple switch. 

A complete photoelectric system con- 
sists of a light source, a phototube, and 
an electronic circuit for amplifying the 
changes occurring in the phototube due 
to the change in the amount of illumina- 
tion falling on it. The amplifier is usu- 
ally used to energize a small relay. The 
light source is usually mounted in a 
housing containing a lens system for 
focusing the light beam in the required 
manner. In most designs of photoelectric 
equipment the amplifier and relay are 
mounted in the same cabinet. The pho- 
totube may either be mounted in the 
cabinet with the amplifier and relay or 
may be mounted in a separate photo- 
tube housing. A lens system may or may 


As a limit switch there are innumerable applications. This conveyor applica- 
‘ 


(Below right) 


not be used for the phototube depending 
on the overall sensitivity of the unit. 

Though it is not necessary to know 
all the details of how the equipment 
operates in order to use it, it may be 
of interest to briefly run through a tvpi- 
cal circuit. 

Figure 1 is a schematic diagram o! 
a Westinghouse type RX _ photo-troller 
which uses one type WL-735 phototube 
and one WL-629 thyratron tube. The 
phototube emits electrons when exposed 
to light. The thyratron tube is 4 
gas-filled grid-controlled rectifier tube 
When its grid has a negative potential 
exceeding approximately six volts rela- 
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APPLICATIONS | 


By W. E. Love 


Electronic Control Section 


Westinghouse Elec. & Mfg. Co. 


tive to the cathode, no current is con- ing; 3. Limit switch; 4. Automatic door 
ducted through the tube. However, if control; 5. Guarding restricted areas. 
the grid potential is made more posi- Perhaps at this point it is well to see 
tive, the tube “breaks down” and con- how the photoelectric equipment is used 
ducts current. in these applications. 

The grid control voltage as shown in First, consider, its application as a 
figure 1 consists of the a.c. voltage safety guard on machinery and, for 
component between leads 8 and 13 ob- a typical example, consider its applica- 
tained by means of the phase shift cir- tion on a punch press. 
cuit consisting of the 0.25 megohm re- The operator of either a mechanically 
sistor between leads 9 and 13 andthe or electrically controlled press may be 
0.01 mfd. capacitor between leads 8 protected by placing the light beam on 
and 13, and the d.c. voltage component the press in such a position as to be 
existing between leads C and 13. The _ interrupted when any part of the oper- 
voltage between 8 and 13 is advanced ator’s body is in danger of being harmed. 
135° relative to the voltage 7-8. In most applications of this nature, a 

When the phototube is illuminated, small solenoid is energized when the 
dc. current is passed by the phototube, light beam is interrupted. 
the amount depending upon the intensity On mechanically controlled presses, 
of the illumination. When the illumina- this solenoid can be mechanically con- 
tion is high, the d.c. voltage component 





[Continued on Page 54] 


FIGURE 4... Counting objects on a conveyor at a high rate of speed with extreme accu- 
racy 1s one. .of the more common applications of photoelectric equipment. 
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between C and 13 is less negative, mak- 
ing C less negative in relation to. 13. 
The magnitude of this voltage is such PROTECTIVE BEAM Of photoetecini safe- 


1 c > ‘On »t this press 
as to cause the tube to conduct current, ty guard prevents operation weer 
thich j . . until the operator's hands are out of the 
which in turn, energizes the relay coil. 

; . : way. (TOP) 
\s the illumination is decreased, the 
dc. voltage component between C and 
l3 becomes more negative, thus causing GUARDED SHEAR permits sate operation 
C to be more negative with respect soough two or mi ben may OF Dane- 
ling the metal. Light beam must have a 


clear path down, (CENTER) 





to 13. The thyratron no longer con- 

lucts current when this condition exists. 
There are an almost unlimited number 

% possible industrial applications of CONVEYOR LIMIT beam stops the line 

such a fast-acting, light operated switch. when intercepted. (BOTTOM) 

Some of the more common of these are: 


les : a 
‘. Safety guards on machinery ; 2. Count- 
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LABORATORY HUM fest being made for 
ballast hum with use of Sonoscope. 


LUORESCENT lighting today is 

a valuable war tool. Maintenance 

of 24-hour-a-day production sched- 
ules in vast American war plants, de- 
pends on its reliability and quality. Ex- 
pansion of industry and speed-up of 
precision work has created many new 
applications, entailing more intricately 
engineered systems than heretofore nec- 
essary. In industry, both high-bay and 
low-bay installations Indi- 
vidual machine tools are equipped with 
units, and work benches are individually 
lighted for detailed inspection work. En- 
gineering offices and drafting rooms are 
utilizing its daylight qualities. All of this 
places more emphasis than ever before 
upon trouble-free operation. 

Depending on the type of lighting re- 
quired, many types of fixtures are neces- 
sary to supply this extensive field, and to 
operate the lamp, a ballast is necessary. 
The ballast is a very essential part of 
any fixture, since it is the device which 
regulates the amount of energy supplied 
to the lamp. : 

The simplest ballast is the series choke 
or reactor. It has a core composed of a 
large ntuimber of thir sheets of high 
grade magnetic steel. Around this core 
is wound a coil of many turns of in- 
sulated copper wire. This core generally 
contains an air gap, or series of air gaps, 
which are used to accurately set the re- 
actance or choking effect, and causes the 


are used. 
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Eliminating noise and reducing temperature are impor- 
tant considerations in installation of fluorescent ballasts. 


lamp to operate at its rated current and 
watts. 

Because of the multiplicity of fixture 
designs, supply voltages and frequencies 
encountered, many designs of ballasts are 
Also ballasts may operate 
more than one lamp, and be equipped 
with capacitors to improve the oper- 
ating power factor. 

Ballasts today should meet rigid spe- 
cifications established by the Under- 
writers’ Laboratories and by the lamp 
manutacturers. 


necessary. 


For trouble-free service 
these units must be used in well designed 
fixtures. Also the fixtures must be in- 
stalled properly and serviced correctly. 

In performing these operations, two 
characteristics of a ballast must be given 
first consideration. These are noise and 
heating. The following suggestions are 
based on the observations and tests of 
many fixtures. 


1. Noise 

All alternating current devices gener- 
ate a certain amount of hum, or noise, 
which is characteristic of the frequency 
of the supply line. Most commercial cir- 
cuits are 60 cycles, that is, the voltage 
varies from a maximum value positive, 
to a maximum value negative, 120 times 
a second, and any equipment connected 
to such a line must be able to respond to 
the same variations. The magnetic core 
and surrounding metal, such as the case, 
even though thoroughly anchored, will 
nevertheless hum slightly. 

The slight amount of hum can easily 
be amplified in certain fixtures, since the 
fixture with its reflector acts as a loud 
speaker. Fixtures made of light-gauge 
metal have been the source of consider- 


able trouble. Also, loose parts of a fix-. 


ture, such as end decorative pieces, re- 
flectors, and even loose lamps, can cause 
considerable amplification of ballast hum. 

Wherever possible, sturdy housings 
should be employed. All parts should be 
securely held, and the ballast so mounted 
that a minimum of hum is transmitted to 
the fixture. 

Hum transmission can be reduced by 
mounting the ballast on sound absorbing 
washers, or pads such as cord, felt, and 


asbestos. It is usually not enough to 





simply place washers under the mount- 
ing feet and then permit the head of the 
mounting bolt to rest directly on the top 
of the mounting foot. The head, as well 
as the base, should be insulated. Where 
fixtures are to be mounted in very quiet 
locations, it may be necessary to suspend 
the ballast on springs. or some other 
type of suspension, which keeps the bal- 
last away from all fixture parts. In ex- 
treme cases the,ballast may be located 
away from the fixture. It is suggested 
that the lines supplying the lamp from 
the ballast be not more than 50 ft. long 
and at least No. 14 AWG wire. 


2. Heating and Ventilation 


Ballasts, in addition to the iron and 
copper previously mentioned, generally 
contain considerable quantities of paper. 
This paper is used to insulate the layers 
of copper wire, provides insulation bar- 
riers, and is used extensively in capaci- 
tors. It is obvious that if the temperature 
of the ballast becomes too high, the pa- 
per will char and lose its insulating prop- 
erties. This may render the unit inop- 
erative or allow excessive currents to 
flow, thus creating a fire hazard. The 
insulation on the lead wires might also 
be destroyed by heat, causing a short 
circuit. The high temperature may not 
cause immediate failure of the ballast, 
but will shorten life due to incipient 
damage causing progressive deteriora- 
tion and eventual failure. 

Fixture tests have shown that if the 
ambient temperature around the ballast 
is kept below 50 C. for normal fixture 
operation, satisfactory operation of bal- 
last equipment can be expected. How- 
ever, if the ambient exceeds 50 C. con- 
sistently, the insulation life of the mate- 
rials in the ballast will be shortened. 
Elevated ambients also increase the pos- 
sibility of compound exuding from the 
ballast. 

In any case, the cooler a fluorescent 
ballast can be made to run, the longet 
and more trouble-free life it will have. 
Of course, the temperature rise of the 
ballast itself is governed by its electrical 
design; however, the ultimate tempera 
ture of the ballast in a fixture depends 
on the fixture design. 
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Ballast Installation Problems 


By C. W. Kronmiller 


Specialty Transformer Engineer, General Electric Compan) 





Ballast compartment ambient is pro- should be mounted as far away from 
duced by heat generated by the lamps cach other as practical. Also, if one end 
and by the ballasts. Both must be con- of the ballast tends to run hotter than the 
sidered in the design of the fixture if other, as is the case where a capacitor is 
sale compartment temperatures are to included in the box, they should be 
be obtained. } mounted with the hotter ends away from 

The following suggestions may be ap- each other. This conforms with the 
plied to fixtures to effect reductions in practice of mounting them as far apart 
temperature. as possible. 

1. Where only a slight decrease in 5. Ballasts will operate cooler if 
temperature is required, it may be ob- mounted against the top of the fixture 
tained by painting the inside of the bal- because it is generally the coolest sur- 


last compartment in dull black. ace, being further away from the heat 
2. The ballasts can be mounted flush of the lamps. 
against the fixture instead of on washers 6. Another method of cooling is by 


as is often done to reduce noise. This ventilation. If holes or louvres can be 
will effect considerable temperature re- placed in the top and bottom of the 
duction because of the increase in con- ballast compartment, a chimney effect 


: ‘ Sse “ena : : : : air to circulate around the lamps. 
duction. If the noise is objectionable or will be obtained which will tend to draw 


8. Ballast temperatures can be mate- 
rially reduced if the fixture design is 
such as to permit the ballasts to be 
mounted externally, or exposed. They 
should be mounted flush against the 
supporting member so as to gain the in- 


excessive, the ballast may be mounted air past the ballasts and cool them. 
flush on as large a sheet metal plate as 7. Sometimes the lamps are enclosed 
can be put in the fixture, and then the in glass or translucent covers. These 
plate mounted on washers. The plate in- covers trap the heat emitted by the 
creases the area of the surface and con- lamps, thus raising the temperature of 
sequently increases the heat dissipation. the ballast compartment. End ventilation 
3. An increase in the size of the bal- by means of holes or decorative louvres 
last compartment will sometimes give a is of some assistance; however, more 
reduction in temperature. effective reductions can be made by pro- 
4. Where more than one ballast is viding openings in the bottom of the 


creased radiation area afforded by the 
supporting surface. 

9. Generally speaking, fixtures sus- 
pended from the ceiling run cooler than 
those mounted directly against the ceil- 
mounted in a fixture, their position may covers and at the top, on each side of ing because the air can rise instead of 
being trapped by the ceiling. 

These, and no doubt other ways and 
means of mounting ballast equipment, 





influence heating appreciably. They the ballast compartment. This permits 






FLUORESCENT FIXTURE with wiring channel laid back to show ballast position. Ballast 


temperature readings are being recorded on the thermocouple potentiometer. ; : 
; will suggest themselves to the fixture 


designers. Ballast construction and bal- 





























last installation play such an important 
role in efficient operation of fluorescent 
lighting systems, that the time and ef- 
fort required to carefully select parts of 
high quality is well justified. 
Independent testing groups, such as 
Electrical Testing Laboratories, Inc. of 
New York City, have definite specifica- 
tions which ballasts must pass in order 
to be certified. These specifications are 


written by leading lamp manufacturers, 

and a ballast, to carry a certification 
label, must be constructed so that its op- 
erating characteristics will match those 
: of standard lamps, insuring good opera- 
: tion and rated output at minimum cost. 
‘ Recourse to these available data when 
. planning a fluorescent system, will elim- 


inate many unnecessary operation and 
cost headaches at a later date. 
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AUTOMATIC 
Pressure Cleaning 








A motor shop in Cincinnati has developed 


an automatic liquid pressure cleaner that 


saves time and labor on motor repairs. 


By Shelden F. High 


Sullivan Electric 


OTOR service shops are always 

on the alert for ideas and im- 
provements that will reduce cost 

and time and increase the quality of their 
repair work. We had been contemplat- 
ing the construction of a liquid pressure 
cleaner for After investi- 
gating several types designed by mem- 
bers of the Certified Repairs Plan of 
the National Certification Board, NISA, 
we decided on one that uses a cleaning 
fluid squirted under sufficient pressure 
to remove the heavy film of grease and 
dirt on the motors and still leave the 
liquid free to dissolve grease particles. 
The pressure cleaner is totally en- 
closed with the motors mounted on the 
exterior. 


some time. 


The actual cleaning chamber 
is approximately 36-in. square by 31-in. 
high and will take motor stators up to 
25 hp., 1,800 rpm. in size. Two hinged 
doors, one on the top and one on the front 
of the unit permit easy access to the 
cleaning chamber. Two adjustable noz- 
zles mounted in each of the four cor- 
ners direct sprays of cleaning fluid under 
30 pounds pressure on the work revolv- 
ing on the turntable. 

The circular turntable is of an open 
grate type and is supported on a self- 
aligning main bearing. Each of the four 
walls of the chamber are equipped with 
a spindle and small ball bearing to take 
care of the tilt of the revolving table 
which is operated at five rpm. by 4-hp. 
motor with a V-belt and worm drive. 

A one hp. motor connected to a gear 
type pump circulates the cleaning fluid 


From a paper presented at Ninth Annual 
NISA Convention, Cincinnati 
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Co., Cincinnati, Ohio 











the base of the 
The used fluid returns through a 
filter consisting of a removable drawer 
filled with soft wood shavings topped by 
a 100 mesh screen and a 16 mesh screen. 
The two screens can be removed peri- 
odically and cleaned. The wood shav- 
ings, which do an excellent job of re- 
moving the heavier grease dissolved by 
the cleaning fluid, can be replaced after 
long intervals. The solution chamber 
has a capacity of approximately 50 
gallons and contains an opening for the 
use of a hand nozzle for any necessary 
hand spraying. 

The operation of the cleaner is entirely 
automatic. Once the equipment is placed 
on the turntable, the doors closed and 
the motors started, the mechanic can 


from a reservoir in 


unit. 


SALIENT POINTS of this automatic pres- 
sure liquid cleaner are (1) hinged top; 
(2) adjustable spray nozzles: (3) 
swinging doors; (4) filter drawer; (5) 
fluid reservoir; (6) opening for hand 
nozzle attachment; (7) circulating 
pump; (8) revolving work turntable; 
(9) turntable motor. 


DURING OPERATION the cleaner looks 
like this. Flanged door seals keep the 
cleaning fluid spray within the clean- 
ing chamber. After the allotted washing 
time the motors are shut off. door 
opened and the equipment removed. 


return to other productive work instead 
of watching the cleaning operation. As 
the work revolves on the slowly rotat- 
ing turntable, high velocity jets of the 
cleaning fluid impinge on it in various 
vertical angles, dislodging the grease 
and dirt particles on the equipment. 
Any vapors that might be given off are 
removed from the cleaning chamber by 
a 4-in. vent pipe. Generally speaking, 
about 10 to 15 minutes is required to 
do a thorough cleaning job in all re- 
spects. Small pafts may be cleaned 
equally well by placing them in a wire 
basket and going through the same proc- 
ess. 

The prime advantage of this newly 
developed cleaning unit, in addition to 
the size of equipment it can handle and 
the quality of the cleaning job it does, 
is the all-important fact that we now 
can divert much needed productive man- 
power to other work during the clean- 
ing operations. 
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® One of many war-time housing projects using C-H Multi- 


Breakers. Equal opportunities exist for you when you push 


C-H Multi-Breakers. . . accepted by all Housing Authorities. 


Copyright 1942—Cutler-Hammer, Inc. 








HOMES AT WHOLESALE’ 


Ho" for war workers, homes with every 
modern convenience, “Homes at Wholesale” 
... that is the story of a project involving hun- 
dreds of popular priced two and three bed- 
room dwellings now going up in the southwest 
portion of Los Angeles and thousands more to 
go up in other parts of the city. Modern manu- 
facturing, merchandising and marketing meth- 
ods on the part of the Marlow-Burns Develop- 
ment Company and J. Paul Campbell, the 
builder, are responsible for the success of this 
vast project. 

As you would expect, you will find a Cutler- 
Hammer Multi-Breaker in every one of these 
homes, necessary protection with modern con- 
venience using a minimum of scarce materials. 
Builders and contractors who have an equally 
keen sense of today’s conditions are selling such 
jobs ... in a market that has been cultivated 
by Cutler-Hammer National advertising and 
convinced by Cutler-Hammer Multi-Breaker de- 
pendability. Push the C-H Multi-Breaker and 
feel the power of a known name and product. 
CUTLER-HAMMER, Inc., 1306 St. Paul Avenue, 
Milwaukee, Wisconsin. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto, Ont. 
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Design Must 
Adapt to Standards 


The other day we had an interesting 
letter from one of those tar off islands 
in the Pacific which have climbed out 
of the geography books into the head- 
lines. The writer wanted suggestions 
on a particular type of control opera- 
tion for a group of warning sirens. 

He got the information, after much 
consuitation, discussion and furrowing 
of expert brows, not because it in- 
volved a complicated electrical design, 
but because it had to be accomplished 
with the kind of standard equipment 
that would probably be available at one 
of our Naval outposts. 

This is significant because it is the 
same kind of problem that electrical 
men are facing today in every part of 
the electrical construction and main- 


tenance industry. We all must get. 


along with a pretty narrow list of 
standard items. It is not enough to 
work out an ingenious solution to a 
problem in control or wiring system 
design on paper. It must stand the test 
of whether or not it can be accom- 
plished with standard materials and 
apparatus. 


Conserve 


Rubber Tape 


The seriousness of the rubber situa- 
tion is painfully apparent. We must 
go all-out in our effort to conserve 
rubber in any way shape or form. 
Conservation of that live stretchy rub- 
ber tape, used so extensively in the 
electrical industry, is one way in which 
we can all pitch in. And that doesn’t 
mean skimping on insulation—for we 
can’t afford to pit safety against fru- 
gality. It simply means reducing waste 
—those “couple of inches” discarded 
when splices or connections are made. 

One way of aiding rubber tape con- 
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servation comes in the form of a sug- 
gestion from the Electrical Contractors 
Association of City of Chicago. This 
calls for the scoring of the linen back- 
ing of the rubber tape about every 
three inches—this amount, when 
stretched, being enough to adequately 
insulate small wire splices under aver- 
age conditions. Larger cable splices 
would require proportionately more. 
Such scoring would show the mechanic 
how much tape to use and may even 
prove to be a psychological hazard— 
making him feel a bit guilty if he uses 
more than is required. 

It shouldn’t be too difficult a prob- 
lem for manufacturers to score tape in 
this fashion. It would do much to make 
the roll last longer and be a worthy 
contribution to our conservation pro- 
gram. It would be a step in the right 
direction. 


Maintenance 
Opportunities 


Within the past few months two 
plants were destroyed by fire—the 
cause of which was tentatively charged 
up to “a short circuit.” One was a 
large warehouse on the east coast; the 
other a war plant in the midwest. 
Whether or not the cause of the “short” 
was lack of maintenance, we don’t 
know. We do know that the plants were 
gutted, material lost, and in one case 
machinery destroyed that may be ir- 
replaceable. 

Even warehouses and storage spaces 
need maintenance and inspection. For 
the destruction of stored goods is an- 
other means of slowing up our war 
effort. There are many such storage 
plants and small manufacturing plants 
throughout the country where a main- 
tenance contract with an electrical con- 
tractor might solve the problem and 
provide the necessary protection. 

Contractors might venture to set up 
such maintenance services in their own 
industrial areas. These opportunities 





won't come over the transom. We've 
got to go out and find them—sell our 
services. Qne contractor could main- 
tain several plants or warehouses, [t's 
an opportunity we can't afford to miss, 


Silver 
Busbar 


Practically all of the silver pro- 
duced in this country is sold directly 
to the U. S. Treasury as a monetary 
base. The bars are stored away in 
vaults under heavy guard. 

As a support for our system of cur- 
rency and commerce we'll take the 
word of our economists that this silver 
is immensely valuable even at its arti- 
ficially maintained price of about 
double what it would bring in the open 
market. But the value is inherent in 
the stable molecules of the metal, not 
in the method of storage. 

Our monetary base silver can be put 
to work directly in the war effort by 
casting it into heavy busbars, then 
leasing it to aluminum plants or other 
well guarded war industries for use in 
their electrical distribution systems. 
And tons of copper would be released 
for other use by this sane and prac- 
tical plan. Some such use of our silver 
is already under way but the amount 
involved is apparently insignificant 
compared with the resources available. 
All of it ought to be used at once. 


Over-Motoring 
Is Wasteful 


With the critical copper situation fac- 
ing us today, we are advised by L. A. 
Umansky of General Electric’s indus- 
trial engineering department to follow 
the slogan “When in doubt use the 
next smaller rating” in the selection of 
motors. He points out that 25 per cent 
more materials and labor are now go- 
ing into the production of motors than 
is needed for the work the motors are 
being called upon to do. 

The WPB takes up the same idea in 
a release requesting closer motor-to- 
load application and urging overload- 
ing as preferable to “over-motoring” 
under present industrial conditions. 

The importance of minimum motor 
sizes is not solely because of the cop- 
per used in motor winding. Actually 
this is a small portion of the copper re- 
quired for the machine. The bulk is in 
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the distribution system, in cables and 
busses and switchboards. 

“Over-motoring” thus may require 
many pounds of copper more than 
closely designed applications. And in 
these days every ounce of copper saved 
is vital. 


Problem 
of Support 


The scarcity of critical materials has 
limited many conversion lighting jobs 
to existing outlets. And replacing ob- 
solete or inadequate incandescent units 
with fluorescent fixtures can often pro- 
vide an important increase in illumina- 
tion even though it may not be possible 
to reach recognized modern standards. 

Common problems in such a change- 
over are the strength of the available 
supporting studs and the anchoring of 
the outlet box. The ease with which 
fluorescent units may be used to re- 
place existing equipment often obscures 
these minor questions. But they are 
important. Every job requiring the use 
of existing outlets for suspending fluor- 
escent fixtures should be carefully 
checked. Strengthening box supports 
or provisions for separate suspension 
may amount to a sizable cost item. 


Allowable Costs 
Defined 


One of the persistent headaches of 
government contract work has been 
the difficulty of squaring actual cost 
items against the accounting practices 
of government bodies. On fixed fee 
contracts especially a clear understand- 
ing of what constitutes allowable per- 
formance cost items and expenses of 
an administrative and distribution na- 
ture should be clearly understood at 
the time of bidding. 

A new government pamphlet gives 
us for the first time in printed form a 
definite outline of what are considered 
permissible costs in contracts with the 
Army, Navy or Procurement Division 
of the Treasury Department. The 
pamphlet is entitled “Explanation of 
Principles for Determination of Costs 
Under Government Contracts” and is 
available for ten cents from the Super- 
intendent of Documents, Washington, 
D.C. 

Every contractor handling govern- 
ment work should obtain a copy. 
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Tools Are 
War Weapons 


Tools are to the contractor what 
guns are to the soldier. And the soldier 
makes sure his “shootin-stick” is in 
tip-top shape before he goes over the 
top. The contractor has the same re- 
sponsibility of keeping his tools in 
first-class shape during the length of 
the job. With dull tools, progress is 
impeded, construction lags and before 
we know it we’re in trouble. 

One large middle west electrical 
contractor attaches so much impor- 
tance to the condition of his tools that 
he employs one man whose sole duty is 
to maintain job tools in first class con- 
dition. When drills, dies, and cutters 
become dull or show signs of breaking 
down, he’s on the job sharpening, re- 
pairing or replacing them. It’s a full 
time job, but it pays big. dividends— 
mechanics are happier and do better 
work, the job speeds on and before we 
know it construction schedules are 
shattered. We can’t win on the battle- 
front or the home front unless we keep 
our weapons of destruction and con- 
struction in working order—always. 


Price Control 
Progress 


As we go to press, the price control 
picture for the electrical contractor 
shows little change from the uncertain 
conditions of the last few months. 
Technically, General Maximum Price 
Regulation No. 1 is the applicable pro- 
vision. Consumer Services Regulation 
No. 165 has been revised, as we pre- 
dicted last month, to cover services at 
the commercial and industrial levels. 
But building services are specifically 
omitted from the amendment and “re- 
main covered by the General Maxi- 
mum Price Regulation No. 1 until 
special regulations applicable to them 
are issued.” 

Since materials are controlled at the 
manufacturing and distribution level 
and wage rates are under the eye of 
the War Labor Board, the contractor’s 
practical responsibility for holding in- 
flation in check appears to be limited 
to his markup and profit methods. In 
any case, these should be held at the 
March 1942 level or under. Until 
specific regulations for building serv- 
ices are issued the best practice is to 
follow the instructions of the locai 
OPA field offices. 

For those operating motor shops or 
handling “machinery services,” the 


rules set forth in Maximum Price Reg- 
ulation No. 136 apply specifically. 
Special attention should be given to 
Section 1390.9 of that regulation which 
sets the base date at March 31, 1942. 

The problem of setting price ceilings 
in an industry as complex and varied 
as ours is not easy. However, it is not 
likely that OPA will crack down on 
anyone who unwittingly violates the 
rules if there is evidence that he has 
made a sincere effort to operate under 
the General Maximum. 


New Rules 
Appoved 


In our news section this month, the 
activities of the Emergency Committee 
in formulating new Code rules is re- 
viewed in considerable detail. All of 
the interim amendments approved up 
to August 15, which have not appeared 
in previous issues of Electrical Con- 
tracting, are included here. Other 
amendments will be published as they 
are ‘approved. 

Every effort has been made to bring 
these amendments to you in the exact 
original phrasing and we hope that 
this will provide rapid, industry-wide 
distribution. We suggest that you keep 
this material for reference until an 


. official supplement to the Code is 


printed. 


Spring 
Cleaning 


How many motor shops, contractors 
and plant electrical departments have 
completed “spring cleaning”? If it 
hasn’t already been done, now is the 
time to do it—Uncle Sam needs the 
scrap. 

The amount of scrap that can be 
accumulated over a period of years 
is truly amazing. Arthur Wagner Co., 
Chicago motor service organization, re- 
cently cleaned out 20 years accumula- 
tion of obsolete and damaged equip- 
ment. When he finished he had sold 
1564 tons of scrap motors, pulleys, 
pipes, boxes, grids, gears, etc., to 
Uncle Sam. That’s a lot of scrap. 

Surely there are other shops, no 
matter how large or small, who have 
scrap equipment that “never did get 
moved.” We should take time to “clean 
house” now. We'll be helping our coun- 
try and freeing littered storage space 
for more essential use. It’s good busi- 
ness as well as a patriotic responsi- 
bility. 





The DAY-LINE 
CONTINUOUS 


For 2-40 watt, 3-40 watt 
and 2-100 watt lamps. 


The DAY-LINE UNIT 
For 2-40 watt, 3-40 watt 
and 2-100 watt lamps. 


with 
NON-METALLIC 
REFLECTORS 


Three Advantages Are Combined in the fluorescent fix- 
tures comprising the Day-Brite Victory Series: (1) 
High reflection values and long life are assured by 
Day-Brite’s ““Super-White” baked enamel finish . . . 
(2) Speed in installation and ease of servicing are 
achieved through simplified mechanical design . . . 
(3) Maximum rigidity of the entire installation is 
assured by truss-like construction. 


The DAY-LINE... CONTINUOUS with 
“ICE-TONG’’ HANGER CLAMPS 


For Industrial Applications, the Day-Line System of 


continuous lighting provides a flexible method of 
installing long, unbroken lines of luminaires. Foot- 
candle intensities can be easily regulated by varying 
the number of lamps used, or by spacing the reflectors 
at intervals on the wiring channel. Installation is par- 
ticularly simplified by Day-Brite’s exclusive “ICE- 
TONG” Hanger Clamps. 


LOW COST INSTALLATION SPEED with 
“ICE-TONG’’ HANGAR CLAMPS 


It is unnecessary to spot exact center locations for 
these “one-position” mounting hangers. For any type 
of suspension, they are merely positioned at any point 
parallel with the length of the channel. The jaws of the 
hanger receive the channel and hold it in place (like an 
ice-tong holds a block of ice). Turning down one screw 
rigidly locks the hanger clamping jaw in position. 
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The RECESSED TROFFER 
CONTINUOUS or UNIT 
For 1 or 2-40 watt lamps. 


OUVERS EASILY REMOVED 
NO SCREWS OR TOOLS 
REQUIRED. 


The LITEWAY 
CONTINUOUS or UNIT 
For 1 or 2-40 watt lamps 


Ik FLUORESCENT 


FIXTURES 


The RECESSED TROFFER The LITEWAY 


Especially adapted to initial installations in all acous- In essential respects similar to the Recessed Troffer, 
tical type ceilings. Ideal for long continuous runs, or except that the LITEWAY is specially designed for 
unit applications. Louvers are quickly removable for quick mounting on existing ceilings of all types — 
speed in servicing or re-lamping. either in long continuous runs or units. 


VICTORY BEGINS WITH LIGHT 


Light is the Nation’s No. 1 production tool! Make the 
ATV Pp Most of the Best of it . . . Specify Day-Brite Victory 
& “ Series Fluorescent Fixtures. ... Call Your Day-Brite 
Brite A ri Engineering Representative. 
Epo 


is NP 
ight ‘outs 


Riv 
pay!" 


Patent Nos. 2,281,346, 130,740 
Other Patents Applied For 


Scape 
a SS 


The COMPLETE LINE OF FLUORESCENT LIGHTING FET ORES ccoce clccomtili apetr wees 


leading electricol supply houses 
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HOIST STRIPS 
STATORS 


An electric hoist and a specially de- 
signed bench is used to strip motor 
stators in the stripping department of 
the motor repair shop of the J & H 
Electric Company at Providence, R. I. 

The bench consists of five pieces of 





STRIPPING BENCH with a foot-con- 


trolled electric hoist makes short work 
f st tripping at the ] & H Electric 
Co. he pb at Providence, R. I. 


( fator 


several inches 
apart and welded to two I-beam cross 
Four I-beam legs supvort this 
bench top. A conventional building jack 
is mounted inverted to the bottom of 
the bench and has three chains fastened 
to it. These chains lock into suitable 
slots on three S-shaped hooks which 
hold the stator. 

The stator to be stripped has its 
coils cut on one side. It is placed on 
the bench and clamped down by the 
hooks which are made tight by turning 
the jack under the bench. A pair of 
parrot nosed jaws fastened to the elec- 
tric hoist grip the coils which are pulled 
out by operating the hoist. Two foot- 
switches, one for raising and one for 


s-inch I-beam spaced 


pieces. 
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lowering the coil grips, operate the hoist 
motor leaving both of the mechanic’s 
hands free to manipulate the gripping 
jaws. The switches are mounted on a 
wooden platform on which operator 
stands. 

By using this mechanism, a stator 
can be completely stripped in a few 
minutes. 


HIGH VOLTAGE 
TEST BOARD 


A high voltage test board is the latest 
addition to the transformer repair de- 
partment of Anderson’s, Inc., Nashville, 
Tenn. motor service shop. Now tests 
up to 30,C00 volts can be made on trans- 
formers coming into the shop. 

The board is divided into two sections, 
the leit being for the test transformer 
connections and the right section taking 
vf test loads and switches, output 
voltmeter and ammeter. The porcelain 
enclosed fused cutouts on the left sec- 


care 


tion of the board are for making exte- 
rior connections on the test transformer. 
This unit is a 30 kva., voltage regulating 


transformer with a variable tap changer 


on the low voltage (input) side, pro- 
viding steps from 80 volts to 240 volts, 
The high voltage range is from 1000 to 
30,000 volts. 

Of unusual interest is the safety fea- 
tures incorporated in the board. A mag- 
retic contactor on the input to the volt- 
age regulator can be opened by emer- 
gency stop buttons at the center and 
ach end of the test bench. When open 
this kills the entire board. The contactor 
can be reclosed only from a center 
button. 

The test prongs are mounted on the 
ends of long insulated “sticks” provid- 
ing additional safety to the operator. 


ARMATURE 
BENCH CRADLE 


A portable small armature holder 
that can be used on any work bench has 
been built for shop use at the Chatta 
nooga Works, Chattanooga, Tenn. 

The base is made of two short lengths 
of small H beam welded to conduit 
end pieces. Two short conduit uprights 
are welded to steel blocks which ride 





BENCH CRADLE for small armatures 

can be moved to any desired working 

area in this shop. It can be adjusted to 
accommodate various sized units. 





HIGH VOLTAGE TESTS on transformers are made safe and easy by this new test 


board in the transformer repair department of Anderson’s, Inc., Nashville, Tenn. 


motor service shob. Top range is 
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30,000 volts. 
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AN ELECTRICAL WHOLESALER HELPS SPEED 





WAR PRODUCTION 
a —F ga? 


Five Houses Pooled Stocks and Supplied 14 
Products in Quantity in 12 Hours 


At a new Marine Air Base on the Southeast Coast, office 
buildings sprouted over night. Even roofs were in place but no 
order had been given for electrical equipment. At 3 P. M. 
one day the contractor handed the complete bill of material to 
the local Wesco House and required delivery the next morning. 


Fourteen different products were involved, all in quantity. 
Included were 200—40-Watt Fluorescent Industrial Units, 
12 transformers of 3 types, panels, safety switches, cable, 
conduit and fittings. Local stocks could furnish some of the 
items. Telephoning the 4 nearest Wesco Branches, the local 
House rounded up the complicated order, piecemeal. Every- 
thing started forward that afternoon and the contractor went 
to work the next day. 


Wesco teamwork has performed many “impossible” tasks 
for industry. Today that ability speeds the war effort—but it 
will again serve business in the reconstruction to come. 


Westinghouse 


ELECTRIC SUPPLY CO. 


150 VARICK STREET - NEW YORK, N. Y. 


A NATIONAL DISTRIBUTING ORGANIZATION WITH 79 BRANCHES 
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| eter and shafts up to 36-inches in length 
| can be supported in this cradle. 
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[FROM PAGE 32] 


the inner channels of the two H beams. 
Steel plate clamps hold the uprights in 
any desired position. Welded to the 
tops of the pipe uprights are a live cen- 
ter and a dead center to hold the arma- 


ture shaft. A screw knob on the live 
center takes up any necessary «adjust- 
ments, 


Armatures up to 10-inches in diam- 


GRIP 


The Excel Electric Service Company, 
Chicago motor service shop, tapes a 
large number of their formed coils by 
hand. Through experience, they have 
discovered that it can be done just as 
quickly as by machine. 

To facilitate this taping operation 
they have designed and built a coil grip 
that rigidly holds the coil while the 
operator manipulates the tape. The 
grip consists of two pieces of tape- 
wound flat iron; the bottom piece welded 
to a pipe standard. the top welded to a 
steel rod which telescopes into the pipe. 
An old cone pulley serves as the base 
of the standard. 

A spring operated foot pedal is con- 
nected to the telescoping rod which ex- 
tends the length of the standard. Pres- 
sure on the foot pedal raises the upper 
jaw of the grip; the coil is inserted; 
and release of the pedal permits the 
spring to close the jaws, gripping the 
coil rigidly. The pressure is not suff- 
cient to injure the coils. A two-hole 
pipe strap fastens the pipe standard to 
the edge of the work bench. 





VISE LIKE COIL geyrip holds 
coils rigidly during the taping operation. 


motor 


The device is operated by a foot 
and retaining spring. 


pedal 





AVY YARD 
|, WASHINGTON 
arur SUPPLY DEPARTMENT 
IN REPLY ® 
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REPEATEDLY 
As the Standard of 
Quality and 


Performance. 


The LLOYD NO-BLINK 


Starters prevent breakdown of 
ballasts, condensers and starters 
themselves. 
Prevent ‘'flicker'’ and "blink'’. 
Start quicker. Work better. 
Last longer. 


Listed and Approved by Under- 
writers’ Laboratories Inc., and 


Canadian Engineering Standards 
Association. 


Licensed under Westinghouse Elec. Mfg 
Co. patents Nos. 2,200,443 and 2.228.210. 


Lloyd Policy Insures Quality 


LLOYD PRODUCTS COMPANY 
Box C — Edgewood Sta., Providence, R. |. 


Representatives — Branch Offices — Warehouse Stocks in 23 Leading Cities 
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PROTECTIVE BOOTS 
FOR VISE JAWS 


Many small parts with highly pol- 
ished surfaces are handled in the elec. 
tric motor and tool repair work at the 
Jay Electric Company, Detroit, Michi- 
oan. 

To protect these parts from being 
nicked or scratched when placed in a 



































ILLINOIS secs | 
ALL PORCELAIN WIRING SYSTEMS | 


For the customer, porcelain pro- 
tected wiring systems mean perma- 
nency of installation, economy, safety, 
dependable service where dampness 
and fire hazards are prevalent. 


Illinois all porcelain wiring systems 
are adaptable to practically all wiring 
plans and layouts—they are easy to 
install and can be installed without 
grounding. 





COPPER CUSHION formed around 
vise jaws eliminates damage to metal 
parts in this repair shop. 


Porcelain is not a critical material-— 
use it for your next installations. 








OUTLET BOXES AND STANDARD TUBES 


COVERS 







vise, copper facing is used. Sheets of 


| is-in. copper are cut and bent to fi 
| snugly around the jaws of the vise. 
: | Since copper is a comparatively soft 
| metal, when the vise jaws are closed on 
| a metal part, the copper instead of the 

| part will take the beating. 
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SWITCH BOXES 
AND COVERS 













TOGGLE SWITCH Bull Dag 


PLATE Look for this 
Trade Mark LAMP HOLDERS 


HOLE FOR HEADROOM. No, this 
transformer didn’t crash through the 
floor of this repair shop. It was lou- 
ered into a 6-ft. deep hole in the floor wo 
of a storage building of the A. H. a 
Nimmo Electric Co., motor repair shot 


ILLIN of Detroit, Michigan, to provide th 
s necessary headroom for replacing the 
burned out coils. The unit, a 50 
MACOMB, ILLINOIS kva., 46000/440v single phase trans 
former, has a case height of about 91. & e 
3 in. Now that the emergency bol 
has been dug. it will be made a per 
manent feature of the shop. eff 





Cay 
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Converting to War Production— 








DETROIT ENGINEER ELIMINATES FREQUENT INSULATION FAILURES 


Hoist motors used to be rewound 

every 3 months because of overloads. 

Then engineers tried Fiberglas* with 
these results: 


* * * 


One a minute—night and day—truck 
hodies for the U.S. Army roll off the line 
of a Detroit plant. During manufacture, 
the bodies are shifted by electrically 
powered hoists. Under pre-war, 8-hour- 
a-day operation, overloads caused insu- 
lation failure in the 5 H.P. motors of the 
hoists about once every 3 months. Over 
a year ago, Fiberglas was adapted to the 
rewinds. Although the motors are now 
working 21 hours a day—7 days a week 
—overloads have not caused a single in- 
sulation failure. 


* * * 


a EXTRA MONTHS of service into 
motors and getting more than rated 
capacity from them is one of the most 
effective methods at our disposal for get- 


Electrical Contracting, September 1942 


ting increased war production. In many 
cases resourceful engineers have secured 
results comparable to that of new equip- 
ment which wasn’t quickly available. 

And one method which they are skill- 
fully utilizing to get these results is the 
application of Fiberglas electrical insu- 
lation—in ever-increasing volume. 

In plane factories— munition plants— 
steel mills, for example, conditions of 
high operating temperature and over- 
loading are more prevalent than ever 
before. These conditions frequently cause 
insulation failure in electrical equipment. 
Curtailed production results at a time 
when it’s most needed. 

Alert electrical men have repeatedly 
solved these problems by using Fiberglas 
as a component of the electrical insula- 
tion in motors, generators, and trans- 
formers of many varied types. 

There is a Fiberglas product for every 


electrical insulation need tapes, 


sleevings, tying cords, cloths, Fiberglas- 
backed mica combinations, and var- 
nished cloths, Fiberglas-base laminated 
materials, saturated and varnished tub- 
ing, and Fiberglas-insulated magnet wire. 

Consult vour electrical manufacturer 
or service repair shop about Fiberglas 
electrical insulation. And if you are con- 
fronted with overload problems, remem- 
ber how other engineers are solving these 
problems by gaining extra power with 
the help of Fiberglas. Owens-Corning 
Fiberglas Corporation, Toledo, Ohio. In 
Canada, Fiberglas Canada, Ltd., Oshawa, 
Ontario. 


OWENS-CORNING 





FIBERGLAS 


eT. M. Reg. U. S. Pat. Of. 

































This is the kind of news you don’t expect to 
hear today. And it’s good news for every user 
of fluorescent lamps. Prices have been reduced 


12% to 17%, giving you even lower lighting 


costs, even more light for your money. Here 
again is proof of Westinghouse leadership in 
lamp design, research and manufacturing 
know-how. But lowered prices are not all. 
Quality has been substantially increased too. 
Today Westinghouse Mazda lamps give more 
light, last longer and cost less. 
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12% Brighter Light 


Technical improvements give you 
brighter light—in the 40 watt white 
lamp, for example, brightness is 
increased from 1880 to 2100 lumens 
—almost 12% more light for your 
money. 


A thousand Extra Hours of Life 


In addition to lower costs and 
brighter light, Westinghouse fluo- 
rescent lamps now last longer than 
ever before—40 watt white lamps 
now have a rated life of 2500 hours 
—an increase of 1000 hours. 


FLUORESCENT 


14-watt T-12 reduced from 80c to 70¢ 
15-watt T-12 reduced from 80c to 70c 
30-watt T-8 reduced from 80c to 70¢ 


New low prices, on Westinghouse Mazda Fluorescent Lamps, effective September Ist 


15-watt T-8 reduced from 
20-watt T-12 reduced from 
40-watt T-12 reduced from $1.15 to 95¢ 


100-watt T-17 reduced from $2.60 to $2.15 


The above prices are for daylight and white lamps. 


Prices on Westinghouse soft white and colored fluorescent lamps are also reduced. 


Prices on MAZDA H (MERCURY) also Reduced 


400-watt T-16 AHI reduced from $11.00 to $9.50 


100-watt T-16 BH1 reduced from $11.00 to $9.50 


3000-watt T-915 AH9 reduced from $45.00 to $40.00 
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COMBINATION 
CONTROL PANEL 


The pump motors for the air condi- 
tioning system in a large plane plant 
in the Detroit area are controlled from 
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SEMI-FLUSH DISCONNECTS and a 


flush distribution panel make up the 
combination distribution and control 
cabinet: for air conditioning pump 


motors. Only the doors and covers of 
the control equipment extend beyond 


the cabinet cover. 


a combination flush type distribution and 
control cabinet. 

The cabinet, installed by the John 
Miller Electric Company, Detroit, elec- 
trical contractors on the job, consists of 
a dead front, enclosed, main distribution 
panel containing the circuit disconnects 
which occupies one half of the cabinet. 
The other half contains the motor dis- 
connects and remote pushbutton con- 





BEFORE MODERNIZATION this jumbled mass of wires. 
switches, transformers and meters presented an eyesore in 
the electrical service and distribution room. 


trols mounted semi-flush in the cabinet 
Only the doors of the disconnect 
switches and the covers of the pushbut- 
tons extend slightly beyond the plane of 
the cabinet. This is to facilitate main- 
tenance. 

Flush cabinets of similar design are 
used for the control of other equipment 
in the installation. 


cover. 


SERVICE 
MODERNIZATION 


The entrance service and distribution 
equipment for the main office and head- 
quarters of TVA in Knoxville. Tenn., 
was originally in a sad state of confu- 
sion. Something had to be done about 
it. 

So they called in the Ideal Electric 
Co., of Knoxville, to clean it up. The 
eld switches, meters, transformer en- 
closures, and jumbled exposed wiring 
were torn out and a new distribution 
center constructed. Now the new dis- 
tribution system lines three walls of the 
room, starting with a main line switch 
and proceeding with frequent tap-offs 
along the wall to feed the various floors 
and power equipment. 

All disconnect switches are mounted 





on the walls and are bottom-fed from a 
continuous steel trough which houses al] 
wiring and connections. There are no 
live parts exposed to unauthorized per- 
Feeder circuits leave the tops of 
the disconnects. 


sons. 


A. R. ALARM 
SIGNAL PANEL 


A practical and simple control panel 
for industrial air raid alarms was re- 
cently installed in an eastern war plant 
by the E. J. White Company, electrical 
contractors of Newark, N. J. 

A coded signal on industrial howlers 
was desired to provide warning signals 
of an approaching air raid. The signals 
were to originate in the master guard 
house which was equipped with signal 


Signal Lamps 


O O O O 






































Yellow Blue Red White 
8-Short 2-Long Con#. Int. 
Coded signal boxes 


painted same as lamps above 


CODED SIGNAL BOXES, painted to 

correspond to colors of air raid signal 

lamps, permit the chief guard in this 

plant to quickly and easily originate 

coded plant air raid alarms. Industrial 

howlers in the plant are the alarm 
devices. 


lamps color coded in accordance with 
standard civilian air raid practice. 

To provide the necessary coded sig- 
nals to herald an approaching raid, four 
conventional coded signal boxes, similar 
to those used on fire alarm systems, were 
mounted directly under the signal lamps 
in the guard house. The boxes were 
painted the same color as the lamps— 
yellow, blue, red and white. The contro! 








AFTER MODERNIZATION the room looked like this. 
A carefully planned and well designed service layout pre- 
sents this picture of cleanliness, order and efficiency. 
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New Reflector Specifications Provide Efficient Lighting 
for War Production Plants.. 


N keeping with the program to conserve steel vitally needed for 
ships, tanks and other war materials, it is now recommended 
that you specify the new Benjamin “Type V” Fluorescent Lighting 
Units which utilize a new, highly efficient, non-metallic reflector. 





These new units are available for either 48” or 60” fluorescent 


lamps in both the individual open end units (Twin-Flo, Triple-Flo) 





High Lighting Efficiency 

“Type V” units can be depended upon to meet, effi- 
ciently and economically, the needs of plants engaged in 
war production for the high lighting levels and the excep- 
tional seeing comfort that is provided by fluorescent 
lighting. 

Guaranteed by Benjamin 
These ‘‘Type V” units meet war production plant re- 
quirements for good fluorescent lighting. The lamps are 
adequately shielded for eye comfort. The reflection factor 
is 80°% or more. The reflectors, auxiliary control equip- 
ment, sockets and other component parts are engineered 
for coordinated operation to provide maximum light out- 
put and trouble-free operation. ““Type V” units are war- 
ranted to comply with all recognized illumination, 
electrical, mechanical and performance standards. 


Let Benjamin Help You Meet 
Productive Lighting Needs 
Through these new “Type V” units, Benjamin fluores- 
cent lighting equipment is available to solve many light- 
ing problems confronting plants engaged in, or converting 
to, War Production. Keener eyes are vital in the produc- 


and the continuous channel, open end units (Lite-Line System). 


tion drive, because basic to all production is the ability 
of the employees to see quickly, accurately and easily. 
Never has the need for good seeing been greater. Night 
shifts, six and seven day weeks, and sustained high speed 
production, have put a tremendous tax on the eyes, 
health and energy reserve of the worker. 


Importance of Fluorescent 
Lighting to Production Drive 
Benjamin ““Type V”’ units provide the amount of light 
and the quality of lighting needed by the employee to 
perform efficiently, the seeing task which is part of the 
work he performs. Such lighting plays a most important 
part in alleviating the tax on the eyes, in improving the 
seeing ability, and in minimizing fatigue. 
Send Today for New 
“Type V” Bulletin 
For more details concerning the new “Type V” Benja- 
min units, write for new ““Type V” Data Bulletin and a 
copy will be sent you promptly without cost or obliga- 
tion. Address Benjamin Electric Mfg. Co., Dept. H, 
Des Plaines, Illinois. 


MIN of: 
ORESCENT LIGHTING EQUIPMENT 


DISTRIBUTED P EXCLUSIVELY THROUGH ELECTRICAL WHOLESALERS 












AmerTran power trans- 
formers available for all 
requirement in sizes to 


10,000 KVA.. 132 





AmerTran 








Wie 


distribu‘ion 


KV. 


transformers of either 
oil or non-inflammable- 


liquid immersed 


type 


available in sizes to 50) 


KVA., 72 KV 


AmerTran air - 


cooled transform- \ 


ers for either in- 
door or outdoor 
service are avail- 
able for all in- 
dustrial require- 
ments — sizes to 
150 KVA. 





AmerTran is improving its product to meet 


“the exacting needs of today... tomorrow 


you will reap the benefit. 


ODAY .. . our entire plant output is being 
devoted to one purpose . . . to help win the 
war. Transformers of every type and description 





are being required in larger quantities than ever | 


before, not only by government departments but | 


also by defense plants and electric utilities. Amer- 
Tran is doing its share to meet this demand . . . we 
are developing improved designs and improved 
manufacturing methods . . . we are increasing our 
personnel and facilities . . . 
ping more and better transformers. 


OMORROW ... 
toriously out of their last dive, the resumption 
of peace time demands will find AmerTran equip- 
ment far better than ever before. During these 
days when customers without priorities are deprived 
of transformers, we are supplying the exact same 


type of product as previously, and are developing | 


improvements at a more rapid rate than usual. 
Customers of the future will benefit from these 
developments. 


A S for the past 41 years, AmerTran will continue 
to hold the place of leadership in the com- 
munication field it has gained by the high excellence 
of transformers supplied for all electronic and radio 
applications. Manufacturers with sufficient priority 
rating are invited to discuss their transformer require- 
ments with us now ... all others must wait for victory. 


AMERICAN TRANSFORMER CO., 
178 Emmet St., Newark, N. J. 


Manufactured Since 190! at Newark, N. J. 











AmerTran Transformers are built to meet your exact Electrical and Mechanical 


42 


requirements. 


in short, we are ship- | 


. when our bombers pull vic- | 


| 


column. 
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circuit was fed by a separate 2300 volt 
primary, single-phase transformer con- 
nected to the incoming high line ahead 
of the main switch. 

The system operates as follows: When 
the signal lamp flashes in the guard 
house, the guard pulls the lever on the 
yellow code box under the lamp and the 
howlers in the plant wail forth eight 
short blasts. If the blue lamp flashes, he 
pulls the lever on the blue box and two 
long blasts are emitted. And so on with 
each signal; the red code box gives a 
continuous blast and the white one an 
intermittent one, designating an all-clear. 
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Thus definite signals, coordinated with 


TIER MOUNTED 
TRANSFORMERS 


the color coded lamps, can be produced 
to warn employees of the approaching 
stages of any attempted air raid, without 
the necessity of any special equipment. 





When the Associated Electric Con- 


entered the transformer connection 
eZ, 
| Beam j 
7Skva: 
trans. 
Skva 
trans. 
75kva 
trans. 
ni 
Stee/ 
co/umn-+> | 
JOA 
gP 
~<T440V. 
SS. 
5-No.4-13C-] | 3-No. 418°C 
secondary primary 
220V. 440V 


VERTICAL BANK 
mounted on a steel column eliminate 
supporting rack and saved much needed 


struction Company, Melrose Park, Illi- 
nois, joint venture contractors on a de- 
fense plant, encountered space limita- 
tions in a blueprint room, they mounted 
the necessary bank of transformers one 
above the other. 

This tier method was used on a steel 
The 440 volt primary feeds 
































of transformers. 





Space. 
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Ele 


HORSECOLLARS 
and HORSEPOWER 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, EAST PITTSBURGH, PENNSYLVANIA 
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RUBBER COVERED POWER CABLES e BUILDING WIRE 


EVERY MAN, WOMAN & MACHINE 


CRESCENT 





ia [FROM PAGE 42} 





boxes through conduit Tee’s and LB’s 
after passing through a _ disconnect 
switch. The secondary circuit left the 
transformers through a like arrange- 
ment. 

In addition to making a neat job, this 
| method eliminated the need for a sup- 
porting rack or frame. 


CANTILEVER MESSENGER 
| FIXTURE SUSPENSION 


Up in New Haven, Conn., a brewery 
building was converted for war produc- 
tion purposes. Fluorescent lighting was 
installed throughout the area and sus- 
pended from messenger cable to facili- 
tate proper spacing of the units. The 
| roof truss span was 20 feet and in numer- 
ous cases one or more fixtures were 
spotted between the trusses. 

The problem of messenger sag was 
overcome by the J. S. Nielsen Electric 
Co., New Haven electrical contractors 





® MAGNET WIRE e BARE WIRE 
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ENTRANCE CABLE 


Detail of 
Conduit Fitting 


ron of 
owensiiigntiberenenencesnn 4 Angle irene 


= . roof truss 
é@ ~messenger cable-=5. 















ER VICE 





~f ‘conduit 


DOUBLE MESSENGER CABLE, in 

cantilever arrangement, solved mid-span 

sag in the rows of fluorescent units in 

this war plant. The anti-sag cable was 

looped over bottom truss members and 

clamped to the supporting messenger at 
the span mid-point. 


« 


ral 


on the job, by employing a cantilever ar- 
rangement using a second messenger 
cable with an anti-sag function. The 
conduit and fixture messenger were fas- 
tened by thru-bolts to the bottom of the 
double angle iron bases of the trusses. 
The anti-sag cable was looped over the 
top of the truss base angles and fastened 
into place by the thru-bolts holding the 
fixture messenger. A two-bolt split cable 
clamp ties the two supporting mes- 
sengers together at the mid-point of the 
span. Both messengers were made taut 
by turn-buckles at ends of the runs be- 
fore the bolts and clamps were tightened. 

The branch circuit conduits were fas- 
tened to the messenger cable by special 
messenger cable clamps and a combina- 
tion conduit fitting complete with a plug 
receptacle, messenger cable clamp and 
fixture hook. The fluorescent units were 
supported” from these conduit fittings 
and hooks which clamp to the condutt. 
Fixtures were fed from the plug recep 
tacles in the conduit fittings. 





is working 100% to keep the 
Light of Freedom burning! 
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CRESCENT INSULATED WIRE & CABLE CO. 







WIRE and CABLE 


Factory: TRENTON, N. J.— Stocks in Principal Cities 7 
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© CRESFLEX NON-METALLIC SHEATHED CABLE 
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RESCENT ENDURITE SUPER-AGING INSULATIO 
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ROBERTSON 


Q-FLOOR 


ELECTRICAL FITTINGS 


For information about 
these fittings and how 
they are used to obtain 
adequate up-to-date elec- 
trical wiring—get in touch 
with your nearest ‘‘G-E”’ 
Merchandise Distributor. 








CONVERSION .. . made smoothly, efficiently, economically, 
and above all QUICKLY, is the order of the day! 


American Industry is cooperating. Its plants are rapidly 
being converted from peace production to war production. 


And wherever Q-Floors have been installed in plant struc- 
tures or office buildings, conversion is a simple, easy and quick 
operation. In every square foot of Q-Floors, there are protected 
wiring raceways...only 6 inches apart...waiting for conversion 
uses. These large raceways are quickly and easily accessible. 


In a matter of minutes, electrical outlets can be installed 
anywhere they’re wanted . . . for machinery and other equip- 
ment in the plant, or for telephones, business machines, 
signals and other services in private and general offices. 


Greater profit for the electrical] contractor is another Q-Floor 


. advantage. Q-Floors cut down overhead by keeping crews on 


the job continuously. There is no reduction in productive 
labor and materials. 


H. H. ROBERTSON COMPANY 
FARMERS BANK BUILDING - PITTSBURGH, PA. 


ROBERTSON ()-FLoors 


; 
‘ 
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WARTIME LIGHTING 
COSTS REDUCED! | 


General Electric announces a 12% to 17% reduction 
in the price of G-E MAZDA FLUORESCENT LAMPS! pee 
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tion 
It’s 
THE SEVENTH REDUCTION IN FOUR YEARS! | j., 


, , bin: 
O price reduction, of the many we have been 


able to make, gave us in General Electric as 
much genuine satisfaction as this one—made pos- 
sible at a time when light is being called upon to 
play a major role in wartime production. 








Made in the face of rising cost trends, this reduction 
is the result of manufacturing economies and tech- 
nical developments, combined with vastly increased 
use. It is made in accordance with G-E’s policy of 
passing such savings along to customers. 









But lower prices are only half the story. Not only have 
we been able to reduce prices, we have steadily im- 
proved these lamps. They give more light! They last 
longer! They stay brighter longer! 








For instance, purchasers of the widely used 40-watt 
white G-E MAZDA F lamp now pay only 95c instead 
of the $2.80 they paid in 1939. But we are prouder 
that this lamp lasts 66% longer and is nearly 12% 
brighter... that it gives you 514 times more value for 
yourlampdollarthanitdidin 1939! (Seecharts below.) 
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G-E MAZDA LAMPS 


MADE TO STAY BRIGHTER LONGER 
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_ ‘The Story Behind MORE LIGHT for LESS COST 
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G-E research constant- 

ly seeks the best pos- 

sible combination of 

all factors affecting 

lamp efficiency. Here 

are we of the most 4 Ese, FLUORESCENT © 
important.Thereare LAMP CURRENT 
more than a million 4 
possible combina- §& COATING EFFICIENCY : 
tions of these factors. : @ exnaust & 
It's the task of GE @ ; i 
research to find the i. MERCURY 

best possible com- 


| PHOSPHORS # 


All materials are tested with extreme care. Here, we 
¢ check the brightness of phosphor powders that coat 
bination! ie 2. Ce me the inside of fluorescent lamps to make sure that you get 

ene pine ae maximum performance from your G-E MAZDA F lamps. 


Experience counts. W. L. Enfield (left) and Here is one of the new streamlined, specially designed G-E fluorescent lamp 
P. J. Pritchard have been active in directing factories that have helped materially in reducing costs. Sand for glass tubes 
research for better product and lower prices. comes in at one end. Finished lamps are shipped from the other. 


ig - i 


= 


eet 


Constant testing guards the quality of G-E MAZDA fluorescent lamps. At Extra assurance of quality is a series of over 50 
every stage in the manufacturing process, General Electric inspections tests and checks on completed lamps by MAZDA 
provide safeguards of quality. Above, G-E MAZDA lamps are inspected while SERVICE inspectors, who work under the direc- 
undergoing a “seasoning” process on the test racks. tion of an independent testing laboratory. 
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Answered by ¥2 

a 
FL N. M. SQUIRES wa 
Chief Inspector New York Board of Fire Underwriters , 


REMODELLING 


“Sometime ago a house 
wired for lights using rigid con- 
duit. Recently this house was remodeled 
making three small rooms out of once 
previously large room. The new wiring 
will be in non-metallic sheathed cable. 
Is it necessary to remove all the old 
wiring which will not be used from the 
conduit or will it be O.K to ground the 


unused wires?” —J.T.F. 
A The unused wires do not have to 
e be removed nor do they have to be 
grounded. Either would be permissible 
but removing the wires is preferable. 
Care should be taken that no outlet or 
junction boxes are plastered over or 
otherwise concealed as this would be a 
violation. But if the wires are “dead” 
they do not have to be removed. 


was 


SERVICE CABLE 


“In the buildings with service of 
No. 2 wire or smaller, I have 
been instructed to use a type 5.B. style U 
unarmored service cable. 

At the service switch this 
fastened with a connector to 
and between the safety switch 
the panelboard which is in a separate 
box, is a conduit locked to each box 
with an ordinary locknut and bushing. 
The neutral polarity of service, feeder 
and service switch box are all grounded 
with a wire run and connected to the 
water service pipe. 

As there is no metal sheath on the 
service cable, it 1s impossible to ground 
it and to my opinion there ts no advan- 
tage to use a bonding bushing on the 
service cable connector. 

In using locknuts and bushings be- 
the service switch and panel- 
board, I feel I am complying with Ar- 
ticle No. 250, Paragraph 2572a, but the 
U. S. Engineer claims that the panel- 
board is part of the service equipment 


cable ts 
the box 
box and 


ween 


48 


so is recommending the installation of 
grounding bushing between these points. 

Of course, I realize that if the service 
cable was armored or if conduit was 
used for the service wire that a bond- 
ing bushing would be required for the 
continuity of ground through the service 
switch box, but docs a standard locknut 
and bushings on the conduit between the 
service switch and panelboard meets 


your requirements?”—C.Y. 
A In this case we are concerned 
e with compliance with Code rules 
2571b and c. As the service cable has no 
armor we are not concerned with 2571la. 
We must, therefore, see to it that the 
meter box, the service switch box and 
the conduit or armor, if any, over the 
grounding conductor is properly con- 
nected in accordance with 2572c and d. 
If the neural of the service cable is 
attached to screws or bolts which are 
securely connected to the service switch 
box and meter no jumper or 
grounding bushing is required on the 
connectors which secure the service 
cable to these boxes. But if the ground- 
ing conductor is run through a conduit 
or an armor, a bonding bushing or other 


box, 





approved means must be employed there, 
If, however, the grounding conductor to 
the water pipe is No. 4 or larger and is 
bare, and if, of course, connected to the 
service box and grounded to the neutral 
service conductor, no further bushing or 
jumper is required. 

After we have complied with Section, 
2571 and 2572 at the meter and service 
switch boxes we need not go beyond 
them and no grounding jumpers or bond- 
ing bushings are required at the distribu- 
tion panel as this latter is not part of the 
service equipment. Only when the dis- 
tribution panel is used as service equip- 
ment do we need to be concerned at the 
panel. Jumpers are not always needed. 
Sub-paragraph d of 2572 includes “other 
devices approved for the purpose” and 
Underwriters’ Laboratories’ list, besides 
the “grounding bushings for use with 
jumpers” some bonding locknuts, bush- 
ings, and wedge lugs which can be used 
without jumpers as these latter are de- 
signed so as to make a more positive 
electrical contact with the boxes or en- 
closures. 


FUSE CLIPS ON SWITCH 


“Why does .a motor service 
© switch designed for a three hp., 
220 volt, 1 phase motor, only take a 30 
amp. cartridge fuse? When this particu- 
lar switch is installed to control this 
motor circuit you cannot install a 45 
amp. fuse in the clips for branch circuit 
protection according to the N. E. C. 
“This particular motor has a full load 
current of 19 amps. According to Na- 
tional Electrical Code, Table 22, page 
321, gives a rating at 14 amps.”—M.Z. 
The three hp. switch having fuse 


A. clips taking cartridge fuses not 
larger than 30 amps. was designed to be 
used under Section 4347 of the National 
Electrical Code with the expectation that 
the conditions of maintenance and super- 








KNOXVILLE DELEGATION includes (L to R) V. Armstrong, contractors; 


Ce. He 
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Wardell, Knoxville Electric Power and Water Board; E. D. Armstrong, 
State Electrical Inspector, and C. R. Wright, executive committeeman. 











NATIONAL ELECTRIC 
“DILEC” “FIRE-STOP” 
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ELECTRICAL 
CONDUCTORS 


NO SYNTHETIC—NO RUBBER \ 
NO TINNING “fais 
iy | kh 
Same dimensions and a V/, | 
appearance as j; 


regular rubber covered wire 





FLAME RESISTANT 
MOISTURE RESISTANT 
SMOOTH—SLICK—CLEAN 


SOLD ONLY WITH 
UNDERWRITER'S LABEL 
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+7 National — Products Corporation 
Tt Pittsburgh, Pa. 






Ee TIME-SAVING FEATURES OF 
“\S" JM TRANSITE DUCTS -- NO.4 






















a 











































REWS like to work with Transite 

Ducts, because these modern 
cableways are supplied in long, light 
lengths that make handling easy and 
rapid. The assembly method is so 
simple that even unskilled crews can 
do fast work. No screwing or thread- 
ing is needed. Lining up is fast and 
accurate. 

And, on the job, these asbestos- 
cement ducts won't rot, can’t burn, 
effectively resist corrosion, help assure 
permanently low maintenance costs. 

For details, write for brochure 
DS-410. Johns-Manville, 22 East 40th 
Street, New York, N. Y. 









FREEDOM FROM ELECTROLY- a 
SIS, plus high resistance to soil 
corrosion, mean that Transite 
Ducts keep upkeep low. 





V em aes 


TRANSITE CONDUIT .. . for exposed work and for installation under- 
ground without concrete encasement. 


TRANSITE KORDUCT ... for installation in concrete. Thinner-walled. 
lower-priced, otherwise identical with Transite Conduit. 
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| vision will insure the use of “appropri- 
ate fuses” for the protection of the 
motor. 

In the case of the average three hp. 
single phase 220 volt motor under proper 
supervision 20 amp. time lag fuses would 
be the “appropriate fuses” referred to 
in Section 4747, and the motor circuit 
could be No. 12 wire. 

But with a motor with a running 
current of 19 amps. the “appropriate” 
time lag fuses would be rated at 25 
amps. and the motor circuit should be 
not smaller than No. 10 wire. 

Of course the ampere ratings given in 
Tables 21, 22, 23 and 24, are average 
rating only. See footnotes marked with 
a dagger following these tables. 
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A LIGHTING DEMAND PROBLEM 
“We are engineering an electri- 


( ) 
© cal installation for a new pro- 


posed library building. In one section 
of this building there are six book stack 
floors with approximately 200-25 watt 
lamps on each floor located between book 
stacks with a demand factor that would 
not exceed 50 per cent or approximately 
2500 watts per floor. If these outlets are 
circuited in accordance with Code of 10 
outlets per circuit, each circuit would 
not exceed 125 watts. 

“On similar jobs in this jurisdiction 
the inspection department have given us 
Special permission to increase the num- 
ber of outlets on each circuit inasmuch 
as the load of each socket is well estab- 
lished. 

“Will you please advise us the maxi- 
mum number of sockets you would per- 
mit on one circuit for .this particular 
fart of the installation?”—M.C. 


A The rules in Article 210 of the 
e National Electrical Code are 
based on the fact that it is impossible 
to always tell in advance and for any 
appreciable length of time what the 
actual amount of current to be used will 
be, but that experience has shown that 
in some occupancies such as dwellings, 
stores, offices, etc., the amount of cur- 
rent used is proportional to the area 
involved. This has brought about the 
“watts per square foot” rules. 
However there are some occupancies 
where the demand at any time within 
the area involved is very low and yet 
a large number of available light sources 
are desired. Manual switchboards and 
switching rooms in telephone exchanges 
as mentioned in paragraph 2108e2 of the 
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R SHUTLBRAK _——_ _——- 
Switch, Cat. No. C os t ais 
ontac Shuttle Enclosure 


SA-10633. 
Non-Carbonizing 
Barrier 


Details of Shuttle Assembly, with contacts ON. One @® Kamklamp 
fuseholder, and the new type @ Solderless Connector are 


or 
Movable Contacts 


Contacts in OFF 


shown. Note that the contacts are double break, and , A 
that they are held under compression by the es position. 
The contacts pressure contact spring. This assures ae 

a perfect connection. eee 
are shuttled -_ 
-_ 


ON and OFF— 


that’s why it’s called the 


SHUTLBRAK SWITCH 


For motor circuits, service entrance, or 
any installation requiring an operating 
switch, this heavy duty industrial switch 
has new advantages. 

The roller type main contact and aux- 
iliary contacts are enclosed in an insu- 
lated shuttle. This shuttle assembly in 
turn is entirely surrounded by insulating 
material. There is an arc resisting bar- 
rier at all times between the line and 
load contacts — and contacts are held 
under compression in ON position. Silver 
plated current carrying parts insure low 
resistance. Properly engineered springs 
assure quick make and quick break. It 
is equipped with @ Kamklamp (pressure 
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type) fuseholders for either ferrule or 
knife-blade types of fuse terminals, and 
with the new @ Solderless Type Pressure 
Connectors. 

As an additional safety factor, Type A 
is equipped with an interlocking arrange- 
ment between the switch operating lever 
and the door of the fuse compartment. 
The door cannot be opened when the 
handle is in the ON position. (Type B 
does not have this interlocking feature.) 

Enclosures have ample wiring space 
at top, and AT REAR of the switching 








Contacts in MAKE or 
BREAK position. 















mechanism. Attractively finished in pearl 
gray enamel. 

Front operated, the @ Shutlbrak Switch 
may be used singly, banked in groups, 
or assembled in compact, well designed 
switchboards and panelboards. 

Capacities: 30 to 1200 amp., inclusive, 
for 250 volts AC or DC, and 30to 600 
amp., 575 volts AC, in 2,3 and 4 poles. 
Approved by Underwriters’ Laboratories. 

For detailed information, and suggested 
specifications for Shutlbrak Switches, 
Panelboards and Switchboards, write 
for Bulletin No. 59 . . . Frank Adam Elec- 
tric Company, St. Louis, Mo. 
























HIGHER INSTALLATION COSTS 
DEMAND GREATER PRODUCTIVITY — 


GET MORE CONNECTIONS PER HOUR 
WITH 


BURNDY 


LUGS 


SCRULUG, Type KPA 
Low Cost Indoor Installations 


Screw driver, pliers or wrench install the 
Scrulug, in matter of seconds. Low cost 
— high conductivity. Takes range of 
cable sizes. Try the Scrulug where . 
space is limited — on panel boards WK sf 
and terminal blocks, in fuse boxes aE 


and safety switches. 


SCRULUG 
Type KPA 


QIKLUG, Type QA 
Connections with the Turn of a Wrench 


Qiklug connections stay tight, despite 
overloads, large temperature variations, 
and high mechanical stresses. The 

connector is made of high strength 

alloys, with good conductivity and 
corrosion resistance. Can be sal- 
vaged and used over and over again. 


QIKLUG 
Type QA 





VERSI-LUG, Type EA 
Speed Plus Versatility 


A new idea in electrical connectors. 
The swivel design permits rapid con- 
nection of the conductor at any of 
five different angles — with a 
range of cable sizes. High 
mechanical strength, high 
conductivity and corrosion 
resistance. Quickly installed with 
an ordinary wrench. 

















VERSI-LUG 
Type EA 





See Your Wholesaler About Burndy Connectors 


BURNDY ENGINEERING CO., Inc. 


459 EAST I33rd STREET* NEW YORK, N.Y. 
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Code are recognized as such. And a 
bookstack room in a library would un- 
doubtedly be another. 

An _ inspection department would, 
therefore, be justified in using its own 
judgment on such an installation and 
would be justified in permitting a 50 
per cent demand load of 15 amperes to be 


| placed on a 15 ampere branch circuit, 


This circuit could therefore have a total 
connected load on it of 30 amperes but 
the inspection department could insure 
against overloading by requiring the 
use of a 15 ampere Type S fuse. As- 
suming that a 25 watt lamp uses approxi- 
mately }{ amp. this would permit the 
use of 120 of the lamps to be connected 
to a circuit. 


OFFICIAL INTERPRETATIONS 


by the 
Electrical Committee of the N.F.P.A. 


Interpretation No. 229 


STATEMENT . Requests had been re- 
ceived from several sources asking the 
Emergency Committee to give consider- 
ation to the recognition of fluorescent 
lamp fixtures where the voltage exceeds 
the 150 volts to ground limit specified by 
the first sentence of section 2105 of the 
1940 National Electrical Code. The 
statement was made that in conserving 
copper, higher voltages were being used; 
that it was desirable to supply fluores- 
cent lamps from these higher voltage 
circuits ; and that fixtures and accessories 
were on the market suitable for the volt- 
ages available. After deliberation, the 
following was adopted as the sense of 
the Emergency Committee. 


ANSWER ... It was not the intent of the 
Electrical Committee that the expres- 


sion “shall not exceed 150 volts to 
ground,” which appears in the fourth 


line of section 2105 of the 1940 National 
Electrical Code, should be interpreted 
as applying to circuits supplying lighting 
only in industrial establishments where 
the fixtures are not less than 8 feet from 
the floor and do not have _ individual 
switch control. 


Interpretation No. 230 


A demand has arisen for 
the use of a fuse located in or on the 
fixture itself in addition to the required 
over-current protection of the circuit. 


ANSWER ... The requirement of para- 
graph a of section 2435 of the 1940 Na- 
tional Electrical Code that overcurrent 
devices be “readily accessible” does not 
apply when the overcurrent device is in 
addition to that required for overcurrent 

protection. 
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You can help workers see clearly 
e and sharply ... at all times, on all 
. jobs. Show war plants how essen- 
0 tial adequate lighting is for fast, 
n precision production. Give them 
. real working daylight from a 
d MILLER Continuous Wireway 
; Fluorescent Lighting System. 
n 4 . . . 
fi WPB says better lighting brings these 


benefits . . . “l— Increased production; 
2— Better workmanship; 3— Continued 
production by older employees: 4— Less 
eyestrain; 5— Reduction in accidents: 6— 
! Better morale; 7— Better housekeeping.” 


In war plants from coast to coast the 
Mutter Continuous Wireway Fluorescent 
Lighting System is now delivering such 


. benefits. 


- Miter 50 Foot Canpter or 100 Foor 
CanpLeER will provide industry with fine. 
man-made daylight . . . adequate. produc- 
tive illumination evenly distributed over 
every working surface. MILLER TROFFERS 
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A MILLER Message inspired by WPB’s helpful handbook, “Plant Efficiency.” 





How to save Industry from “SQUINTING SAMS” 


will duplicate that performance in plant 
offices and drafting rooms. 


Mutter, by virtue of almost 100 years 
of lighting experience, working with all 
types of light sources . . . filament. mer- 
cury vapor and fluorescent .. . can give 
you exactly the lighting equipment you 
would like to specify for today’s crucial 
needs. engineered to the “seeing” tasks of 





50 FOOT CANDLER 
100 FOOT CANDLER 
MILLER TROFFERS 


BUY U.S. WAR BONDS 


your customers’ businesses, and con- 
structed to effect savings in critical mate- 
rials in line with WPB requirements. 


A Miter field engineer (located near 
you) is available to assist you in the plan- 
ning of the most efficient lighting layout 
for each of your jobs and in every other 
way possible. For prompt action, write or 
wire us today. 










THE MILLER COMPANY 
MERIDEN, CONN. 
Pioncers im Goad Lighting Simce 1944 
e@ MILLER offers a complete line of 
filament and fluorescent lighting equipmeat. 














LIGHTING UNITS 


with the RLM Label... 

JUST RIGHT Now 
FOR THOSE COMPLICATED 
DEFENSE LIGHTING JOBS 
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Ti RLM Label on QUAD 
Lighting Units means that 
they fill all high intensity 
requirements to speed de- 






a 


No. 1184-M : 
RLM THREADED fense production. Defense 
DOME REFLECTOR work has opened up the 


need for many additional in- 
stallations of lighting equip- 
ment so that it is becoming 
really big business. QUAD 
Units will fill the bill in every 
case. Basic design and con- 
struction features are correct 
—they are modern in every 
respect—they give no after 
installation worries. QUAD 
is the line that will be as 
popular tomorrow as it is 
today. 





ADJUSTABLE PORCELAIN 
ENAMELED FLOODLIGHT 


QUADRANGLE MFG. COMPANY 


Mp4. of Incandescent and Fluorescent Lighting Equipment 
32 $0. PEORIA ST. CHICAGO, ILL. 


Industrial Photoelectric 
Applications [FROM PAGE 23] 


nected to a dog or stop which may be 
placed behind the lever or pedal which 
engages the clutch so that the lever 
cannot be moved. ‘This scheme is illys- 
trated in figure 2. 

Another scheme for controlling presses 
operated by a lever or foot pedal in- 
volves removing the foot pedal or lever 
and substituting a solenoid to engage 
the clutch. When this scheme is em- 
ployed, a foot operating push button 
station is required. 

If the press is operated by a magnetic 
clutch the relay contacts in the photo- 
electric equipment can be used in series 
with the existing push button station. 
This arrangement assures that the mag- 
netic clutch cannot be energized unless 
the push button is depressed and the 
relay contacts of the photoelectric 
equipment are closed. If these contacts 
are closed, it means the operator’s body 
is not interrupting the light beam and 
is, therefore, in a safe position. 

One of the most common applications 
of the “electric eye” is its use as an 
initiating switch for an electrically op- 
erated counter. 

Typical of the industrial counting 
jobs being done by photoelectric equip- 
ment is the counting of objects or ma- 
terial on a conveyor system or produc- 
tion line. Photoelectrically operated 
counters are particularly useful in ap- 
plications where high speed of opera- 
tion is essential. Counts as high as 800 
per minute are being made successfully. 
A typical counter installation diagram 
for a conveyor is shown in figure 4. 

Photoelectric equipment has proven to 
be very useful as limit switches in num- 
erous industrial operations. A few of 
these applications are: 


1. To prevent material from being 
run off a conveyor onto the floor or 
to stop the material at predetermined 
positions along an assembly line. 

2. To limit the lateral motion of 
web-like material such as paper or rub- 
ber while in process. 

3. To maintain the loops in paper or 
other web-like material while in process. 

When applied as a limit switch the 
photoelectric equipment usually operates 
in the control circuit of the driving 
motor. A block diagram of typical 





limit switch application is shown in 
figure 3. 

While the above applications are typi- 
cal, they are by no means the only appli- 
cations of photoelectric control in in- 
dustry. The list is: increasing daily and 








the end is still not in sight. 
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For half a century, through peace and 
war, good times and bad, the Chase-Shawmut 
Company has devoted itself exclusively to 
the design and manufacture of electrical 
protective devices. There are fifty years of 
highly specialized experience in Shawmut 
Shur-Lag Renewable fuses; and if you want 
to appreciate what that means, compare a 
Shur-Lag with any other renewable fuse for 
workmanship, performance, or ultimate 
cost. Shawmut builds for protection, not for 
price; so you cannot buy a better value than 


a Shur-Lag fuse.. Ask your dealer, or write 
for our Bulletin 400. 


The (hase-Shawmut (ompany 
Newburyport, Massachusetts 


Fuse -—Makers Since 1893 |S 


ONE OF THE 
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FULLY BY AIR SPACE 
BOX EDGE OR PORCELAIN 














Porcelain junction and fixture outlet boxes can be mounted 
with box hangers or attached to wood supports. They pro- 
vide a flush installed mount and are convenient as plaster 


a CEL AIN support, the plaster adheres to the porcelain and makes 2 


tight seal. All types of covers for these boxes are available. 


ROT ECT ED Switch and outlet boxes of porcelain are designed in accordance 


with the standards of practice to which the contractor is 
accustomed. They may be supported to the side of the 

ING studding, with Kruse mounting strips, or flush with plaster or 
composition walls. 


SY sTEMS The spacing of conductors, to amply keep them separated 


d and to dissipate any heat from loaded wires, the mounting 
dar of the wires on porcelain supports, and the insulating of wires 
from wood members by means of porcelain tubes, all follov 
Devices the same wise principle which the early code writers held t 

be paramount in any wiring systems—namely, that all wiring 
should be so constructed as though the wires were bare. 


: S 
and Fixture In view of all this, Modern Porcelain Protected Wiring ‘ 
without a peer as a MAXIMUM STANDARD of wiring becaus 
* it provides both maximum current carrying capacity ané 


maximum INSULATION. 








MODERN PORCELAIN PROTECTED WIRING SYSTEMS 


‘Nee ‘ 





% ILLINOIS ELECTRIC PORCELAIN CO. * KNOX PORCELAIN CORPORATION * PORCELAIN PRODUCTS, INCORPOR!’: 
Macomb, Ill. Knoxville, Tennessee Findlay, Ohio 
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LOAD ECONOMY 


THE tremendous new war produc- 
tion demands on electrical .gen- 
erating and distribution capacity 
will become increasingly apparent 
as we enter the fall and winter 
months of this year. Rising normal 
demand peaks will be aqgravated 
by new industrial loads 4rom plants 
just beginning to reach full pro- 
duction. 

The result will be rationing of 
electricity in some areas, principally 
in the form of peak limiting reg- 
ulations, staggering of operating 
schedules and curtailment of some 
civilian uses. The new rules are 
already in shape and they can be 
applied quickly to any area where 
power shortage appears. 

Now is the time to get set, how- 
ever, for whatever limitations may 
be necessary in your area. And it 
is always good business and man- 
agement to make the most eco- 
nomical use of power. Control of 
peak demand is an important fac- 
tor in power cost control in peace- 
time. lt becomes more important 
than ever under wartime condi- 
tions. Usually it needs skillful 
planning in plant operation. tn- 
variably it requires careful atten- 
tion to the types of electrical! 
equipment used and the methods 
of control. 


Previous articles covered— 

Eliminating Causes of Severe Serv- 
ice Conditions 

Providing Adequate Capacity for 
Increased Demand 

Electrifying Operations to Reduce 
Unit Costs 

Safety Protection for Electrical Op- 
erations 

Increasing Flexibility of Electrical 
Service 

— Aids to Automatic Con- 
tro 

Electrical Ways to Reduce Wa:to 

How to Save Power 

Protection Against Sabotage 

Improving Working Conditions 

Electrifying for Continuous Opera- 
tion 

Electrified Plant Housekeeping 

Electrical Problems Under 168 Hour 
Schedules 

Electrical Aids to Plant Conversion 

Electrical Aids to Qualtiy Control 

Electrical Aids for Green Help 

Codes in Wartime 

Grounding for Safety 

Limiting Power Demand (this issue} 


Future articles will discuss— 
Preparing for Blackout Operations 
Welding in Industry 
Operating with Minimum Electrical 

Replacements 
Restoring Electrical Service 
Wiring for Quick Changes 
Salvaging Electrica! Equipment 
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LIMITING POWER DEMAND 


HE recent power limitation order, 

L-94, issued by the War Production 
Board should focus the attention of 
every plant electrical man and every 
factory manager upon the necessity of 
operating his plant with the lowest pos- 
sible power demand. Because this order 
includes the possibility of running pri- 
vate plants in conjunction with the utili- 
ties, the plant making its own power is 
equally concerned with the plant buying 
all of its energy. 


In any area where a shortage of. 


power is later declared to exist, energy 
use and demand must be limited to 
quotas established for each plant. These 
may be lower than normal use. Certain 
types of non-essential load will be ord- 
ered discontinued. Examples are: (1) 
refrigeration for air conditioning except 
where essential for industrial processes, 
(2) interior or exterior sign lighting, 
(3) interior or exterior outline and 
ornamental lighting, (4) interior or ex- 
terior lighting for decorative or adver- 
tising purposes, (5) outdoor and flood- 
lighting except for defense property 
protection required by war regulations. 
Industrial generating plants now idle 
may be required to run, ones having ex- 
cess or reserve capacity may be ordered 
to tie into the utility system for parallel 
operation. 

While war production plants are ex- 
empted on paper, any real power short- 
age in an area might force them to be 
included, at least to follow good practice 
as an example to other less favored com- 
panies. Every plant should be ready 
and this is the time to prepare. 

The purpose of L-94 is to maintain 
war production at its maximum level 
but with as little interference as possible 
in essential or 
activities. 
Because staggering of industrial load 


accustomed “civilian” 


will release considerable utility generat- 
ing capacity, properly designated 
authorities may be expected to regulate 
the times when industrial plants may run. 
Those plants operating less than 24 
hours daily may be called upon to stag- 
ger their off hours, or to be shut down 
during the hours of the daily system 
peak on the utility system. Those fac- 
tories working less than seven days 
weekly may be directed to rotate their 
days off so that what are Mondays or 
Thursdays for some will be Saturdays 
or Sundays for others. 

It isn’t here yet, but it is in the cards, 
and it is good business anyway to 
make the most economical use of power. 


Individual Plants Can Do Much 


Broad controls can be made effective 
by authority, but major reductions in 
power demand and power use can be 
accomplished in the plant itself, if ini- 


INTERLOCKING of motors can pre- 
vent short peaks and blown fuses. Motor 
in foreground drives conveyor extending 
into background, and is interlocked 
with drive for transverse feeding sys- 
tem, visible in background. If any 
drives in entire system stops, all drives 
feeding that section are stopped also. 
(Westinghouse photo.) 
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tiative and study are employed by man- 
agement and the electrical men in 
charge. Elimination of short power 
peaks and waste may help war produc- 
tive capacity as much as outside regu- 
lations serve to reduce overall system 
peaks on the utilities which supply the 
plant. 
Direct savings in the power bill and 
in utility capacity are only part of the 
gains for the industrial plant. Improved 
load-factor increases the effective ca- 
pacity of the entire wiring system. 
Cutting demands means reducing the 
amperes to be conducted, thus releasing 
that much more productive capacity. 
Improving the load-factor, by reducing 
demands, increases the effective capac- 
ity of transformers and generators, for 
with reduced load there is less heating 
and a smaller drop in voltage through 
these units. Likewise, the line and 
equipment losses due to current will be 
reduced if load-factor is 
through controlled demands. 
Any improvement in load-factor must 
start with a study of the load curve of 
the plant. If no recording demand 
meter records are kept by management, 
the demand charts of the power com- 
pany may be examined. Any plant not 
having a continuous uniform process 
will ordinarily discover that there are 
periodic short term demands which may 
be almost anything above the normal or 
average demands. Ordinarily it will 
not be difficult to discover the factory 
unit causing this short demand. Its 
elimination will then be determined by 
the conditions existing in that particular 
operation. There will be many cases, 
however, where the time of the demand 
varies, and where it i- caused at differ- 
ent times by different units. In such 
cases, it may be necessary to set up a 
log of machine operations to discover 
which units are running at the time of 
the peak. 


improved 


Machine Operating Log 
Some plants maintain logs of the 
operations of their different machines, 
but it does not appear to be a general 
practice. Meters may be installed to 
show the number of running hours, or 
graphic demand meters may be installed. 
For the purpose of this study, the period 
covered during the test need not be 
very long to determine the effect of the 
particular unit on the overall picture, 
yet must be long enough to give at least 
the normal operating hours and cycle. 
Such a log and demand study will show 
the relation of individual operations to 
the production schedule of the plant. 

Naturally, controlling the demand of 
an individual production unit will de- 
pend upon its position in the productive 
cycle. If its schedule can be changed 
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without interfering with production, the 
solution is simple. If, as is frequently 
the case, the unit must run at a certain 
time in the cycle, it may be electrically 
interlocked with some other unit which 
can be stopped during that period. Each 
case will be solved in a different way, 
but the problem should be studied and a 
solution ready when necessity or desir- 
ability calls for its adoption. 


Spot Welders, Test Connections, etc. 


Some demands, such as those from 
spot-welders, test units, and so forth, 
are of such short duration that they are 
not recorded on ordinary demand me- 
ters yet seriously limit the ability of the 
distribution system to supply other 
loads. These are serious because they 


CAPACITORS improve power factor 
for the entire electrical system. These 
four 15-kva. capacitors connected di- 
rectly to the feeder circuit are similar 
to installations at load centers through- 
out the plant which keep power factor 
at 95 per cent. Electrical losses in the 
line have dropped considerably. 


cause voltage dips which are detrimental 
to lighting and other power applica- 
tions. They often cause such voltage 
dip at the time of the weld that inferior 
welding results. Correction of this con- 
dition may be required if the welder is 
to continue in use. Most satisfactory 
relief may be had through the use of a 
motor-generator set. The custom is to 
supply a large single phase generator 
driven by a relatively small polyphase 
motor. Since the set runs most of the 
time with no electrical load, the small 
motor maintains the normal operating 
speed. When the weld is struck, the 
inertia of the large generator maintains 
correct voltage during the period of the 
weld. The motor easily picks up the 
small drop in speed during the weld. 
Fortunately the duty cycle of a spot 
welder is so short that one M-G set can 
supply current for a number of welders. 

Capacitors have been used with weld- 


ers to offset the low-power factor of 
the welder. This, however, will not 
spread the load out as much as will the 
motor-generator set. 


Demand Limiters 


Simple and quite effective demand 
limiters can be made using current 
transformers and relays to drop pre- 
determined load as the demand reaches 
certain magnitudes. Controls such as 
this can be designed to work in steps, 
dropping load increments as the de- 
mands recurrently approach set maxi- 
mums. Loads to be dropped are those 
which will have little or no effect upon 
production such as pumps discharging 
into reservoirs, air compressors wiih 
large receivers, heating units in non- 
critical operations, ordinary circulating 
fans, or even noncritical portions of 
plant lighting. All such controls can 
be designed to restore normal opera- 
tion when the plant peak load shall 
have dropped enough to permit their 
use. Time delay should be included on 
all such relays so that momentary surges 
or dips will not cause relay action. Wir- 
ing to be added for these purposes is 
very small size, for control circuits only 
are needed. Use of such a control sys- 
tem on heavily loaded main or branch 
fuses or breakers will prevent dropping 
the total load on the breaker in the 
event of.a short term overload. 

Units requiring a large amount of 
power and operating on irregular sched- 
ules can be quite simply interlocked 
electrically so that two or more such 
nits will not run simultaneously. Inter- 
locking two or more welders so that 
only one weld will strike at a time is 
already a somewhat standard arrange- 
ment. 


Controlling Long Hour Loads 


There is another group of power 
users which frequently set up demands 
greater than are needed because of 
improper engineering or subsequent 
changes in operating conditions. Only 
the plant force will know which are 
present, but a few instances may be de- 
scribed here. 

Water is usually pumped into a tank 
for. storage. Frequently the controls 
are such that a small variation in level 
will cause the pump to operate. Con- 
trols may be reset to permit a longer off 
period, thus reducing short term peaks. 
In many cases the pump is larger than 
needed and refills the tank in shorter 
than necessary times. A smaller pump, 
or a slow down in pumping speed will 
reduce power demands. If water stor- 
age is restricted, a supplementary tank 
might be erected to allow a lower pump- 
ing rate over a longer period of time. 
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FLY-WHEEL EFFECT on _ pulsating 
loads helps maintain better voltage con- 
ditions. The old d.c. motor that used to 
drive this band saw was stripped of its 
copper and belted to the new a.c. motor 
to act as a speed stabilizing fly-wheel. 


It may be that water pressures needed 
in certain uses are much higher than 
are needed for the general plant supply. 
Lowering the pressures to those needed 
for the general supply, with local booster 
pumps for the small quantity of high 
pressure water will reduce the power 
demands and energy used. 

Compressed air needs are often sup- 
plied at pressures much higher than 
those needed for the assigned tasks. 
Needed pressure should be investigated, 
and furnished at a pressure only enough 
Using 
small receivers for storage at high pres- 


higher to compensate for losses. 


sure may save steel in the receiver, but 
it requires unnecessary power to pro- 
duce that pressure. If only one large 
compressor is used to supply air, power 
demands may he kept more uniform if 
two are used, one to run continuously, 
and the other to cut in and out as air 
needs vary. 

Ventilating systems may be moving 
air at volumes much in excess of those 
needed for satisfactory operation. Since 
power requirements vary as the cube, 
a reduction in air movement and vol- 
ume where possible will reduce power 
demands considerably. This also ap- 
plies to exhaust systems and dust col- 
lectors. Be careful not to reduce the 
air volume below that required for the 
particular task. 


Friction Losses 


Mechanical power transmission sys- 
tems, particularly in older plants, fre- 
quently waste much power. Shafts mis- 
aligned, bearings worn, belts too tight, 
angle drives, excessive number of jacks, 
shafts, belts too long and too loose all 
take power without producing any- 
thing. These losses are usually consid- 
ered to be fixed, but actually they in- 
crease as active load grows, for in- 
creased load adds to belt tension which 


60 


in turn further distorts the shafts and 
increases the friction in the bearings. 
The active electrical man will find quite 
often that motors in stock can be used 
to drive portions of large transmission 
groups, and so make smaller more efh- 
cient drives out of larger inefficient ones. 

Idlers to maintain belt tensions often 
require a large part of the capacity of a 
given drive. Shorter centered drives, 
using tension motor bases, will save 
power and extend belt life in addition 
to taking up less floor space. 


Correct Motor Size 


Although the previous items men- 
tioned save power demands mainly 
through savings in mechanical losses, 
there is also much to be gained in the 
electrical system, principally through 
correct motor application. Common 
practice is to use the next size larger 
motor on a given load to insure ample 
power for the drive. Motor efficiency 
drops rapidly when load drops from 
eighty or ninety per cent of rating to 
fifty or sixty per cent. At the same 
time, the power factor also drops very 
low. This practice keeps the motor 
cool, but a cool motor is normally an 
inefhicient motor. Designed ratings are 
generally for a temperature rise of 55 
degrees Centigrade, almost one hun- 
dred degrees Fahrenheit, above room 
temperature. This is too hot for most 
persons hands. 

It should be possible in most plants 
to check the actual loads on motors, 
and replace all underloaded ones with 
units more nearly the size. Motors have 
a large overload capacity, hence this 
factor should be used to carry power 
swings of short duration. This alone 
might reduce demands of motor power 
by as much as five or ten per cent. 

Underloading motors is the main 
cause of low plant power factor. Since 
low power factor increases the current 
without adding to the work output, it 
puts larger loads on all plant wiring, 
switches, transformers or generators. 
Line losses from overheating due to 
low power factor may he very great. 
particularly if lower voltages are used 
for power distribution. This is a vicious 
cycle, for line loss reduces voltage at 
the motor, which in turn requires more 
current to do a given amount of work. 
Use of the smallest motor to carry a 
specified load is the best way to improve 
power factor for it requires no addi- 
tional equipment and also improves mo- 
tor operating efficiency. 

If, after remotoring, poor power fac- 
tor still exists causing excessive line 
loss, capacitors may be added. For best 
results, the power factor of different cir- 
cuits should be known and the proper 
sized units added to each circuit for the 
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correction needed on that circuit. The 
capacitors should be placed close to 
the offending unit or near the end of 
the circuit, located after transiormers 
they increase transformer capacity and 
help the power company ; located at the 
ends of the circuits they also increase 
line capacity, transformer capacity and 
help the Power Company. 

Troubles on the wiring system may 
increase power demands through direct 
waste. High resistance grounds and 
short circuits may cause “leakage” 
which registers on the meter without 
blowing fuses. Bad connections and 
poor contacts on switches and fuses may 
cause local heating with consequent op- 
erating troubles and waste of power. 
These items seem obvious, but wiring 
must be checked frequently if the sys- 
tem is to be kept free of such losses. 

No discussion on reducing power 
demands would be complete without 
commenting that increases in the uses 
of power in many instances may reduce 
total requirements. Improved lighting 
may speed work and lower rejects to 
such an extent that the power require- 
ments per unit of delivered product are 
much less. Infra-red heating may speed 
production enough to stop operations 
at critical times without decreasing the 
total output. Higher speed tools re- 
quiring more power may also raise 
plant output enough to permit power 
reductions elsewhere or to shut down 
during critical hours. 

Ordinarily the cost of power is such 
a small part of the total operating cost 
of the plant that management has rela- 
tively little interest in minor savings. 
Because of outside pressure today, the 
electrical man will be able to get a 
hearing on many improvements which 
not only save power, but which result 
in much higher plant efficiency. This 
is another opportunity for the electrical 
man to demonstrate that his end of the 
business directly affects plant efficiency. 





SPECIAL PURPOSE machines. indi- 
vidually driven, eliminate shaft friction. 
This 22-in. engine lathe is driven by a 
gear motor, the belting was salvaged 
from the overhead line shafting for the 


short drive retained. (Westinghouse 


photo.) 
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| Quietly and UnseenX 


a Motors are the unseen dependable servants of 
thousands of operators of machine tools engaged in 





















War production. Because of their unusual freedom from 
vibration, Century Motors do not handicap the precision of 
the machine tool. 


From the largest machines involving heavy shock loads 
to the smallest of precision machine tools, you'll find Century 
Motors standing the gaff of continuous, 3-shift duty — they 
are engineered to meet the demands of such service. 


The wide range of Century Motor types and sizes can well 
save you time and money by simplifying proper motor selection. 





For assistance in the quick solution of your motor problems, 
call in your nearest Century Motor Specialist without delay. 


CENTURY ELECTRIC COMPANY 
1806 Pine Street St. Louis, Mo. 


Offices and Stock Points in Principal Cities 


Cee 


MOTORS 









One of the largest Exclusive 
Motor and Generator Manu- 
facturera in the World. 
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NON-HEATING 
CONTACTS 


Keep Motors Humming 


@ End Over-Heating 
@ Stop needless fuse blowing 
@ 2 to 5 Times Normal Current 
Time-Lag 
@ Certified to Comply — Federal 
Specification W F 803a-Type Il 
APPROVED BY UNDERWRITERS 


WARE BROTHERS 


4410 W. Lake St. Chicago, Ill. 








SLOW MOVING industrial merry-go-round which handles Joaquin’s pottery line. 
Originally, lamps were placed above and below the moving rack but bottom lamps 
proved unnecessary. 


Infra-Red Solves 
Bottleneck 


Late last year, to :ncrease production, 
the Joaquin Potteries of Stockton, Cal., 
installed two gas fired kilns to replace 
batch type kilns. The new kilns in- 
creased production to such an extent that 
a bottleneck problem arose in the drying 
of the glaze dip prior to firing. 

Application of infra-red drying as 
illustrated solved the problem. Cups 
and saucers and smaller pieces are hand 
dipped and carried by conveyor through 
the tunnel of 60-250 watt lamps mounted 
in standard gold plated reflectors. Any 
ware which comes from the kiln with 
imperfections in finish can be redipped 
and dried sufficiently in one trip under 
the lamps. 

Operating advantages are reported as 
follows: almost no returns for redip- 
ping and drying; considerable saving 
in floor space; can use wooden conveyor 
construction, 


Precision Timing 
for Spot Welds 


Making a spot weld is a precise proc- 
ess with several rigidly controlled steps. 
A typical resistance-welding cycle may 
last from a tenth of a second to three or 
four seconds, depending on the kind and 
thickness of metal welded. The total 
time of a weld is further divided into 
the various intervals in which the weld- 
ing machine goes through its operating 
sequence, and includes a “weld” period 
(3 to 30 cycles) when the full welding 
current flows. Sometimes, when weld- 
ing thick plates or plates of brass or 


stainless steel that call for careful and 
critical welding, the material is welded 
not in one, but in several heating and 
cooling steps intermittently. A con- 
troller for this surface has an “overall 
weld” timing sequence, subdivided in 
several “heat” and “cool” steps, each 
ranging from 3 to 30 cycles. 

This timing is now done by a new 
controller developed by Westinghouse 
using plug-in telephone type relays for 
compactness and thyratron tubes to ac- 
tuate them. The operator, in order to 
establish the automatic timing sequence 
for the job at hand, simply places the 
plugs in the proper holes in the panel ot 
the controller. The controls are mounted 
on hinged deadfront panels, which, for 
maintenance, can be swung open by 
removing a single bolt. 


Patching with 
Electric Heat 


Every hour, approximately two miles 
of asphalt roofing is turned out with 
the aid of electric heat at the Weaver- 
Wall Roofing Company, Cleveland, 
Ohio. 

Rag felt, the base in making this as- 
phalt roofing, is picked up by a con- 
veyor system which forms it in a series 
of long loops from the floor to the roof. 
In this way, many yards of reserve felt 
are provided so that when a roll is ex- 
hausted the processing machinery will 
operate on the slack until a new roll can 
be added. 

New rolls are added by painting the 
ends of both rolls with a solution of 
sodium silicate and then heating them 
until the ends are fused together. Heat 
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is supplied by two home-made irons con- 
structed of standard steel channel, junc- 
tion box and fittings, and heated by two 
G.E. 500-watt strip heaters. 

From the feeding magazine, the felt 
is thoroughly saturated with asphalt. 
After cooling, the felt is given another 





TWO ENDS of the rolls are being 
fused together by this home-made fus- 
ing iron. (General Electric photo.) 


coating of heavier asphalt. Three 350- 
watt and four 500-watt strip heaters are 
fastened to the pipe to offset radiation. 
These pipes and heaters are covered 
with asbestos to keep heat losses to a 
minimum. 


Method for Low-Voltage 
Circuit Protection 


Cascading or series connection of 
suitably coordinated air circuit breakers 
is a practical and economical system of 
protection for low-voltage radial feeder 
systems. It is a solution to the prob- 
lem of providing adequate short circuit 
protection for low-voltage distribution 
systems and circuits operating at 600 
volts or less. 

In the event of a severe fault, the 
main power supply or transformer 
breakers “back-up” the feeder breakers, 
and these in turn back-up the branch 
feeder breakers. Only the main break- 
ers need have interrupting ratings equal 
to the obtainable short-circuit current, 
yet the system is adequately protected. 

Cascading also makes possible a sim- 
ple means of selecting air circuit break- 
ers to provide economical yet adequate 
protection for relatively small installa- 
tions, where a complete short-circuit 
study might be difficult to justify and 
where a poor selection of protective de- 
vices would result in either an unneces- 
sarily expensive installation or a serious 
hazard—generally the latter. 

Not all combinations of air circuit 
breakers will operate effectively in cas- 
cade arrangement. Recommended are 
circuit breakers of the conventional 
magnetic type, somewhat larger and of 
gteater thermal capacity than the cor- 
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HYFLEX has been used as shock- 
absorber strip along edges of wind- 
shield glass. 








s 


Low temperature resistance is fur- 
nished in the flexible connection 
between motor and windshield de- 
froster of a famous American fighter 
plane, by HYFLEX. 


Outlet tube of C-O-Two Fire Extin- 
gvisher (carbon dioxide, snow type) 
is covered with HYFLEX to protect 
hands agoinst cold. 


HYFLEX extruded plastic tubing has been accepted by many war production 
industries as an alternate for rubber tubing. Some of its present uses as tubing are 
for pilot -relief, battery drains, and the conveying of hot air in defroster systems. 
Channels of HYFLEX have been used as shock-absorbing holders for automotive 
windshield glass. Strips of it are utilized as buffers between metal parts. 

HYFLEX is extremely tough, with tensile strength of 3,000 Ibs. per sq. in. Dry 
to the touch, this Fibronized product is free from soapstone and talc which are 
often used to eliminate tackiness in rubber. Moreover, it has good weathering 
properties and will not oxidize. Because HYFLEX makes its own bond, it can be 
sealed by pressing the ends together after they have been sufficiently heated. 

Test HYFLEX for your own use. Send for a sample. Write Dept. 96. 


OTHER TECHNICAL DATA 


Originally designed for use as electrical insulation, HYFLEX has the following 
dielectric strength: Dry 850 VPM — Wet 815 VPM. e HYFLEX has resistance to 
brittleness down to sub-zero temperatures. ¢ Wemco Oil Test (48 hrs. at 100 deg C.) 
. . . passed satisfactorily. e Wéill withstand continuous operating temperatures 
up to 170 deg. F. 

Wall Thicknesses, Colors and Sizes Available: HYFLEX can be obtained in 
standard-wall and heavy-wall tubing (on size 4” I.D., standard-wall thickness 
about .025”; heavy-wall thickness about 14”). 

It is available in black, yellow, green, white, red and blue and is manufactured 
in 3-ft. and continuous lengths in A.S.T.M. sizes 14 to 54%” LD. 

For sizes larger and smaller than these and for channels and special- 


° . . T 
shaped strips, please submit your requirements. xnnDAnd OF THE Wop, 


TRANSPARENT PLASTIC TUBING 


TRANSFLEX TUBING has all the properties of HYFLEX; but in 
addition is transparent and permits wire identification when used 
as conduit for electrical systems. 


IRVINGTO 


TRADE a wsrar mare 


VARNISH & 
INSULATOR CO. 
IRVINGTON, NEW JERSEY, U. S. A. 


Plants at Irvington, N. J. and Hamilton, Ont., Can. Representatives in 20 principal cities 






































YOUR ELECTRUNITE 


Maybe we make it seem too easy. It isn’t 
always a “snap” for him to solve electrical 
supplies problems these days—but he will 
do his best to find an answer, even though 
it may take hours of studying customers’ 
needs, juggling stocks and utilizing his 
broad knowledge and experience in the 
electrical industry. 


He’s ready to sit down and help you plan a job 
any time. But don’t wait until the last minute. 
Give him information in advance. Ratings 
and symbols are most important, and he'll 
be able to tell you what to do about them. 


The story of your job—materials needed, 
when you'll need them, the end use, the 
purchaser’s symbol, the allocation classi- 
fication symbol and the priority rating or 
extension—all this is the stuff that enables 
him to give you the kind of service on which 


DISTRIBUTOR CAN 


he has built his reputation. Too, if your 
ratings don’t happen to be high enough, 
he’s the fellow who can best advise you on 
alternate selections. It’s the basis of his 
business to be well informed on these things. 


Get acquainted with your ELECTRUNITE 
DISTRIBUTOR. Tell him well in advance 
about your important jobs and he'll “go to 
bat” for you. He maintains contact with 
manufacturers of all types of electrical sup- 
plies. He’ll do everything possible to get 
the job going on time and to keep it on 
schedule. If anyone can lick your problem, 
he can. So always see him FIRST. 


STEEL AND TUBES DIVISION 


REPUBLIC STEEL CORPORATION 
CLEVELAND ° OHIO 
Berger Manufacturing Division 
Culvert Division ¢ Niles Steel Products Division 
Union Drawn Steel Division * Truscon Steel Company 
Export Department: Chrysler Building, New York, New York 





If anyone can} 





























“‘Inch-Marked’’ ELECTRUNITE STEELTUBES 
PROTECTS WIRING... SAVES STEEL 


Because it is made of steel, ELECTRUNITE STEELTUBES provides the dependable protection that vital 
wiring needs today. And—because it is designed for use with compression-type fittings and does not require extra 
steel as a base for threading—this streamlined raceway SAVES STEEL. An installation of 100,000 feet of 34” size 
instead of ordinary threaded conduit will save enough steel for a 30-ton tank. On thirty jobs of this size enough 
steel could be saved to build a destroyer. The “inch-marking”’ on every length and the ELECTRUNITE Bender 
help save steel, too—by reducing chance for error and wasted material. And—with compression-type fittings 

added —construction can be stepped up to meet 


cpu yy) Tie. rush demands, with less“back-breaking” effort. Wr” ile 
VW - 
INCH-MARKED" IE 
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IECTRUNITE Stee 


PNTINUOUS FOOT-RULE ON EVERY LENGTH! 
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Toledo, Ohio 


@ Bunting Bronze Electric Motor Bearings provide the 
rugged strength, the greater wear and shock resistance, 
together with superior anti-frictional qualities, required 
by motors now carrying war production loads for long 
sustained periods of operation. Readily obtained from 
local wholesalers. The Bunting Brass & Bronze Company, 
... Warehouses in All Principal Cities. 


BEARINGS + PRECISION BRONZE BARS 





@ Write for catalog 

giving complete spec- 

B ification data on com- 
pletely finished bear- 

a ings available from 
stock for all popular 


BRONZE BUSHINGS 


makes and sizes of 
motors. Also Tubular 
and Solid Bearing 
Bronze Bars. 





























RENEWABLE FUSES 
With the famous Powder- 
Packed Element 


KLIPLOK CLAMPS 
Lock fuses and clips together 


KANTARK FUSES 
With genuine fibre tubes 
(not paper) 


The color tells the size 


FUSE PULLERS 
Pull and replace fuses 
safely 


OILERS 
Glass and Unbreak- 
able types for every 
application. Stops 
guesswork ~bearing 
failures- waste- idle 
machinery, etc, 


WRITE FOR FOLDER No. 300 


TRICO FUSE MFG. CO., Milwaukee, Wis. 


In Conada: IRVING SMITH LIMITED, Montreal 























Indoors or Outdoors 


PAINE 
ANCHORS 


Hold Woodscrews 


in Tile @ Marble @ Slate 
@ Mosaic @ Brick and 
Wood Furring 


Keep a few of these handy 
PAINE Pull - Out - Proof 
Woodscrew Anchors in 
your tool kit. Get faster, 
safer fastenings for elec- 
trical fixtures and equip- 
ment. Get a workman-like 
job. Save time and 
temper. 

Easily and quickly set in 
anchor hole without a set- 
ting tool. A definite pro; 
tection against wall frac- 
tures. Both types expand 
uniformly under screw 
pressure to assure a firm 
Fig. 950 grip. 

Lead Type 





Fig. 955 
Fiber Type 


Ask your Supplier TODAY and Write for Catalog. 
THE PAINE CO. 2961 Carroll Ave., Chicago, III. 
Offices in Principal Cities 


and HANGING DEVICES 





responding thermal breakers which are 
| familiar, 

Smaller breakers used in the cascade 
|arrangement must have the following 
requirements : 

1. They must be capable of mechan- 
ically withstanding the “impact” re- 
sulting from the electromagnetic forces 
set up by the excessive current, prefer- 
ably equipped with a quick-acting in- 
stantaneous tripping mechanism. 

2. They should not otherwise be re- 
strained from separating their contacts 
nor from transferring the current from 
contacts to interrupting unit. Undue de- 
lay may cause serious damage, but rapid 
current transfer, preferably accelerated 
by the electromagnetic forces previously 
referred to, will transfer the burning 
from the contacts to the are runners 
where even a considerable amount of 
burning will not impair subsequent cur- 
rent-carrying ability. 

3. Their interrupting units must be 
capable of withstanding arcing for such 
time as the “back-up” breakers may re- 
quire to interrupt the current. 


Interrupting Capacity 


Because the “back-up” breakers must 
protect not only the circuit but also 
the smaller breakers, here are the fol- 
lowing requirements for them: 

1. They must trip whenever the cur- 
rent reaches a value equal to or slightly 
less than the interrupting rating of the 
smaller breakers next in line. 

2. They must completely interrupt 
this current just rapidly enough to avoid 
serious damage to the smaller breakers, 
yet not so rapidly as to participate un- 
necessarily in the actual interruption of 
current, thereby requiring unnecessarily 
increased maintenance. A _ reasonable 
and effective solution is that the “back- 
up” breaker need not actually separate 
its contacts in less than the normal in- 
terrupting time of the smaller breaker 
next in line, so long as the current does 
not greatly exceed the rating of the 
smaller breaker. However, the operat- 
ing time should become proportionately 
shorter at higher currents in order to 
obtain better circuit protection. 

Three circuit breakers in cascade is 
maximum needed for today’s require- 
ments. In this arrangement, the cal- 
culated short circuit duty placed on the 
air circuit breaker nearest the low-volt- 
age source must be within its published 
interrupting rating. The second air 
circuit breaker must be within 200 per 
cent of interrupting rating, and third 
must be within 300 per cent. 

Severe faults will occasionally trip 
the “back-up” breakers and thus inter- 
rupt power supply to some circuits not 
in trouble. However, these faults are 
not common and most of the troubles 
will be taken care of by the individual 
feeder breakers. 
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Test for 


Crankshaft Cracks 

Power presses are given careful per- 
jodic tests at the Schenectady works of 
G. E. Each time a shaft is removed 
from the punch-press for any reason a 
test is made, it is made as a safeguard, 
because the crankshafts are subjected to 
tremendous strain in operation. ~ Re- 
cently a group of 435 shafts were tested 
using this method and 14 of them were 
found to be cracked and required re- 
placement. 

The test is magnetic and consists of 
magnetizing the shaft, making the direc- 
tion of flux longitudinal so that it will 










SHAFT of punch press set up for 
magnetic test for detection of fatigue 
cracks, 


intercept any possible cracks at right 
angles. While magnetized, the shaft is 
sprayed with kerosene which has in sus- 
pension finely divided particles of mag- 
netic iron-oxide. Any cracks will set 
up magnetic poles which are strong 
enough to attract and hold the iron- 
oxide particles, outlining a crack which 
is visible to the naked eye. 


Infra-Red Speeds 
Dry Processing 


The increased use of Van Dykes to 
meet wartime production schedules re- 
sulted in a careful time study analysis 
of the printing process. Biggest time 
losers were in print drying and in re- 
peat orders due to rejects from distor- 
tion. 

Production of these Van Dykes has 
been speeded up 350 per cent, and the 
number of rejects ‘are entirely elim- 
inated by use of infra-red drying. Sav- 
ings on the operation are approximately 
$300 per month, 

The old method required ten minutes 
for drying and the squeezing often dis- 
torted prints that had to be to scale. 

With infra-red on the job, drying 
time has been reduced to three minutes. 
A total of twelve 250-watt lamps have 
replaced the drying unit and the steel 
roller used for squeezing. Prints up to 
102 x 36 in. can be hung beneath lamps 
Strung in three rows nine inches apart. 





PUT THEM THROUGH THE MOST 
GRILLING EXAMINATION 


The more severe and ex- 
acting your require- 
ments the better we like 
it ... because that gives 
us an opportunity to 
prove the truly SUPE- 
RIOR value of our 





New problems are facing the engineer and production man- 
agers of industry today. Where the Victory Program calls 
for no let up, Superior Brushes are meeting the challenge 
for extra durability, extra finesse, and fidelity of uniformly 
correct physical and electrical specifications. 


For carbon, graphite, and metal-graphite brushes, be on the 
safe side by specifying SUPERIOR. 


SUPERIOR 


CARBON PRODUCTS INC. 


9115 George Ave. <th> Cleveland, Ohic 





“All That the Name Implies’’ 


























And there's just as much difference between the streamlined BRIEGEL METHOD 
of making conduit connections and former, old-fashioned methods! 


o 


Take a look at the picture below: two squeezes with the patented B-M “indenter” 
(which costs only $1.25) and you have a smooth, efficient job when you use B-M 
connectors and couplings. No extra turns or twists—no nuts to tighten! 

The BRIEGEL METHOD saves you up to 50% on time and a substantial materials-saving 
(in keeping with today’s thinking). Means more profit, too! 
Approved by Underwriters’ Laboratory, of course. 





wy 
DISTRIBUTED 
BY 
The M. B. Austin Co. The Steelduct Co. 
Chicago, Ill. Youngstown, Ohio 
Clayton Mark & Co. Enameled Metals 
Evanston, Ill. Pittsburgh, Pa. 
Clifton Conduit Co. National Enameling & Mfg. Ce. 
Jersey City, N. J. Pittsburgh, Pa. 
General Electric Co. Triangle Conduit & Cable Co. 
Bridgeport, Conn. Elmhurst, N. Y. C. 


BRIEGEL METHOD TOOL CO., Galva, Ill. 
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GENERATOR FOR 
CHARGING BATTERY 


CESTION 60. On a generator for 
charging a 50 volt locomotive bat- 
tery, when the battery was almost 
fi lly charged the polarity of the 
generator started to reverse. How 
can I remedy this condition? Ie 
have no spare. 

Our generator was a d.c. shuni 
motor, 5 hp., 115 volts, 38.8 amps., 
1100 rpi., coupled to an a.c. 
tor, 74 hp., 1175 rpm. 
was im with 


», 22 
+ 35 


mo- 

The batter) 
two parallel 
resistances of ohms each 
When we first connect the battery 
the generator charges at the rate 
of 25 amps. at 90 volts —C.B. 


A TO QUESTION 60. For charg- 
@® ing a battery of this kind it 


would be 
proy idect 


fer les 


helpful to have a generator 
with voltage control so that 
the voltage may be raised if the battery 
voltage gets too high. I do not see how 
it would be possible to raise the voltage 
of a 50 volt battery so high as to re 
verse a 90 volt generator unless the trou- 
ble comes because your voltage is so low 
that your field poles are not magnetically 
saturated. A shunt generator operating 
below the point of saturation is unstable 
and it might help to increase the field 
current the 


necessary to 


and so raise 


It would then be 


(excitation ) 
voltage. 
use a higher resistance in the charging 


circuit.—J.E.W. 


A TO QUESTION 60. It is gen 
@ erally advisable to install reverse 


current and overload devices with bat- 
tery charging equipment primarily as a 
protection for the battery against un 
\t the same 
time, protection is also afforded to the 


equipment in general. When a shunt 


necessary rapid discharge. 


OS 





QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 
industrial electrical contractors out of their experience. For every ques- 
tion and every answer published, we pay $5.00. 


generator is used ior charging, the sain: 
precaution should be taken, because if 
tor any reason the field becomes weak 
or open-circuited, the line current will 
This may also happen if any 
of several other failures in the generat- 
ing unit should occur. However, the 
relative polarity will remain unchanged. 


reverse, 


In many cases, charging a_ battery 
with a resistor in series proves dis- 
advantageous, especially in this instance 
46.5 per cent of the energy is 
dissipated in heat. This leaves but 48.1 
volts impressed upon the battery with 
which to overcome the internal IR drop 
plus the terminal e.m.f. Consequently, 
the battery cannot attain full charge. 
Even under this condition, however, if 
the battery is of sufficient capacity, it 
is possible for the line current to reverse 
when a fault with the generating unit 
develops.—O.A. 

60. If the 


A TO QUESTION 
@venerator is shunt wound the 


polarity of its field will not reverse, even 
f it should be motorized by the battery, 
due to the drop in generator voltage or 
to the failure of the alternating current 
The current in the armature 
will be reversed, thus the generator will 
run as a motor with the same direction 
yf rotation. A direct-current 
current relay may be used to open the 
circuit breaker of the direct-current cir- 
cuit if its current is reversed; thus pre- 
venting the discharge of the batteries 


where 


power. 
reverse- 


should one of the above faults occur.— 
1..HoM. 


A lO QUESTION 60. Your field 
@ coils may be reversed. Shut 


down the machine, open shunt field, but 


do not open shunt field with machine 
operating as this may kill or reverse 
fiell pole magnetism. Start machine, 


connect voltmeter so voltage shows. The 


residual magnetism will show a _ low 


voltage of about five volts. 
voltmeter and connect 


Now wateh 
field. If 


shunt 
the voltage increases ok but if the volt 
age reverses, the shunt field coils “are 
connected wrong and will have to be 
reversed. Check brushes to see if they 
are on operating neutral. 

When a motor is changed to a genera- 
tor the rpm. has to be increased about 
30 per cent. Understand your machine 
operates at 1175 and believe this is too 
slow. Would try about 1400 rpm. or fast 
enough to get all the voltage vou need, 


—W.L.C. 


TRANSFORMER 
CONNECTIONS 


UESTION 61. The accompany- 
ing diagram bank of 
transformers, star connected pri- 
mary, delta connected secondary, 
with a tap for single phase three 
wire lighting on one transformer. 

For a 30 kva. power load and a 
15 kva. single phase, three wire 


shows a 





4160-5 










Star connected 





serve a lighting load on 
single phase 3 wire 
system 


} 120- 19 lighting 


zl) 
“4 7 '} 39 Delta power 











should 
would 


S1seS 


lighting load, what size 
each transformer be, 
calculate it and 
would be required? 
The transformers 
nected star to star, the high side of 
the transformers are connected to 


4160 I’. star, 2400 V. to ground. 
—C.P.L. 


A TO QUESTION 61. For the 
@ load given | would recommend 
using one 25 kva. and two 15 kva. 
transformers. This will be slightly more 
capacity than the actual load requires. 
In a closed delta bank, in which all trans- 
formers are the same size and have the 
same cent impedance, with total 
single-phase load connected across trans- 
former “A,” as shown in the diagram 
the current will divide as fol- 
lows : two-thirds of the single-phase load 
will be carried by “A” and the balance, 
or one-third, will flow through “B” and 
“C” in series. 

In a bank of one 25 kva. and two 15 
kva. transformers, assuming same per 
cent impedance in each, the 25 kva. unt 
will carry approximately 77 per cent of 
the single-phase load and the remain- 
ing 25 per cent will be carried by the 
two 15 kva. units in series. Adding this 


how 


you what 


were con 


per 


below, 
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This Quicker 
Pipe Threading 


Also Speeds 
The Victory! 





You set this FelLea0L> No. 65R 
to size in only 10 seconds . . . 


t’s a time-beater, a work-saver. It threads 1” to 2” 
I pipe, 4 sizes, with 1 set of clean-cutting high speed 
steel chasers — no extra dies to lug around or fool 
with. You change size in a few seconds: screw up 
workholder, move setting post, screw it down again. 
Speedy mistake- proof 
workholder sets instant- 
ly, one screw to tighten 
and no bushings. Any 
thread variations, any 
pipe — and it’s made of 
i) rugged steel and malle- 
able with drop-forged 
hardened steel cam 
plates. .. . It licks delays 
and waste of priceless 
time — ask to see it 
at your Supply House. 





















All R10 Pipe Tools are 
Sold through Supply Houses 





Pipe Wrenches, Cutters, Threaders, Vises 





Tri-Stand Vise 


An Efficient Workbench 
wherever you need it 


t’s a war against time — make minutes count more, 
I with this handy RIGA Tri-Stand. Take it easily to 
the job — the fold-up legs quickly set up again and you 
have a complete workbench, plenty of room for oil cans, 
dope pots and slots for tools, a pipe rest and 3 benders 
that won’t collapse pipe. Chain or yoke vise; yoke type 
has LonGrip jaws to protect nickel pipe. Screw down 
feet and ceiling brace if you want them — but it’s well 
balanced so you don’t have to baby it, and that goes for 
its rugged construction, too! See it at your Supply House. 


THE RIDGE TOOL COMPANY 
ELYRIA, OHIO, USA 








Work-Saver Tools for America’s Big Job in 1942 
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The A-B-C of ... 
Pipe and Bolt 


Machines! 

















Beaver Model-A 


A high-speed heavy-duty deluxe Pipe and 
Bolt Machine. Range '/g to 2-inch-up to 
12-inch with geared tools and drive shaft. 
Bolts, '/4 to 2-inch. Wt. 415 Ibs. 


Write for Bulletin A 

















Beaver Model-B 


A light-weight utility Pipe and Bolt 
Machine combining many features of 
Model-A with the easy portability of 
Model-C. Range '/g to 2-inch up to 8- 
inch with drive shaft and geared tools. 
Bolts up to !'/2-inch. Weight 280 Ibs. 


Write for Bulletin B 














Models C-1 and C-2 
A STURDY LITTLE POWER UNIT Con- 
verts hand pipe tools into power tools 
from '/4 to 8-inch. Threads 8-inch in 6 
minutes. Threads bolts up to 1'/-inch. 
Two men can werk at the same time 
without interference. Weight 150 Ibs. 


Write for Bulletin C 





Write for new Tool and Machine 
Catalogue—Just off the press 


BEAVER 
PIPE TGDLS 


943 Deen Ave., Warren, O. 


Aw 
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[FROM PAGE 68] 


single-phase load to the three-phase gives 
approximately 21 kva. in the 25 kva. 
transformer and 12 or 13 kva. in the 
two 15 kva. units. This is based on 
the assumption of 80 per cent power fac- 
tor for the power load and unity for 
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the lighting load. However, a slightly 
lower power factor on the single-phase 
will not make any appreciable differ- 
ence. 

A vector analysis of the problem would 
give slightly different values, but I be- 
lieve the above is accurate enough for 
practical purpose.—R.L.M. 


A TO QUESTION 61. I assume 
@ that both the 3-phase delta power 
system and the single-phase 3-wire sys- 
tem are balanced. When three single- 
phase transformers are used for three 
phase transformation, each transformer 
need only be rated at one-third the total 
kva. So if your system was just power, 


5g 4w Y 4/60VV/2400 gnd. 


T r 4-——N 
A i i= 19 Sw lighting 


hid 23/5, volts 
— ! 
x Ni 


39 power 230 volts 






































each transformer would be rated at one- 
third 30 kva., or 10 kva. each. But in 
your case, one transformer must carry 
15 kva. lighting load in addition to its 
allotted 10. Thus in the diagram trans- 
former B must be rated at 15 plus 10 or 
25 kva. Remember, however, the size 
of wires x and y will have to be in- 
creased accordingly. The transformers 
A and B would, of course, be rated at 
10 kva. each. (These ratings are only 
theoretical because they allow just 
enough capacity, the size of each one 
should be increased so as to allow for 
spare capacity. ) 

The above diagram and plan is not 
the best, although it may prove to be 
the most economical. Transformer B 
will have a tendency to “hog the load,” 
and create an unbalanced condition 


which might be all right if it is not car- 
ried too far. The reason is that due to 
the added capacity, the impedances are 
not matched. This might be overcome 
by adding a reactance, but a better plan 
would be to provide a fourth trans. 
former, if finances and space provide. 


—D.B.F. 


A TO QUESTION 61. The Y. 
@ delta system with a four wire 
primary, the fourth wire being con- 
nected to the neutral point of the three 
phase windings as shown in your dia- 
gram, and with a middle tap extended 
on one of the transformer secondaries 
to obtain a three wire single phase sery- 
ice for the lighting load, the size trans- 
formers, for the maximum demand 
given, would be one 25 kva. unit and 
two 10 kva. units. The middle tap 
should be extended from the 25 kya. 
unit to supply the lighting load. You 
have a 45 kva. load with transformer 
capacity of 45 kva. The units would 
divide the load as follows: 


oo ‘ 25 
25 kva. unit 45° 


— of the load. 


or 


no © 


10 kva. unit — or — of the load. 


wn © 


: 10 
10 kva. unit — 45°" 9 of the load. 
—V.M. 


A TO QUESTION 61. The avail- 
@ able 3-phase power from three 
transformers connected to a 3-phase 
system will be 3 Exly cos @ or 3 EAIA 
cos @, where Ey is the Y or star voltage 
and Iy is the Y or star current; EA is 
the A voltage, IA is the A current and 
cos ¢@ is the power factor. If the load is 
measured in kva. instead of kilowatts we 
can use simply P = 3 Exly = 3 FAIA. 
For the single phase load, of course, the 
required capacity will be FAIA if the 
transformers are A connected on the 
secondary as the diagram indicates. 
30 kva = 3 Eyly = 3 Ealay 
or Eyly = Ealy = 10 

It should be satisfactory to use three 

10 kva. transformers and one 25 kva. 


—J.E.W. 


CONNECTING THERMOCOUPLES 
TO PYROMETER 


UESTION 62. Why are the con- 
ductors of a twin conductor ex- 
tension lead used for connecting 4 
thermocouple to a pyrometer of 
different kinds of metal and what 
would be the objection to using 4 
two conductor copper wire?— 
pe em 


A TO QUESTION 62. The e.m.f. 
@ generated by a thermocouple de- 


pends on the temperature difference 
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between “hot junction”, and “cold junc- 
tion.” Only if the cold junction tem- 
perature is kept constant, or if its 
variations are compensated for, the 
instrument (pyrometer’) can directly be 
calibrated in hot junction temperature. 

Most instruments contain devices 
which compensate for such variations of 
the cold junction temperature. .How- 
ever, these devices operate correctly only 
if the cold junction has the same tem- 
perature as the compensating device. 
For that reason, the cold junction has 
to be brought to the instrument. This can 
be accomplished only; by lead wires 
which are made of the same metals as 
the thermocouple proper.—L.F.R. 


i 
A TO QUESTION 62. Generally 

@ all thermocouple extension leads 
should be of the same, material as the 
thermocouple. However, up to 200° F. 
there is no particular advantage in using 
lead wire of the same material, except 
for uniformity of installation. If the 
lead wire used is of a different mate- 
rial from the thermocouple a cold junc- 
tion compensator should be installed at 
the point where the lead wires connect 
with the thermocouple. Usually pyrom- 
eters have the compensator incorporated 
in the pyrometer itself, therefore, gen- 
eral practice is to use lead wire of the 
same material as the thermocouple up 
to the pyrometer.—J.A.H. 


A TO QUESTION 62. Twin con- 
® ductor thermocouple wire is made 
up of two different metals to maintain 
a constant resistance even though the 
temperature of the leads may change. 
The conductors must a!so be connected 
to their respective terminals or the error 
will be increased, rather than decreased. 

Copper wire would not work satis- 
factory due to the change in resistance 
with a corresponding change in temper- 


ature. —L.R.A. 


A TO QUESTION 62. Theory 
@and_ elementary = experiments 
show that a good conductor of electricity 
is also proportionately a conductor of 
heat. This involves the chemical struc- 
ture of the material. Electricity can 
produce heat in a conductor, conversely, 
it the complex relationship between heat 
conductors and electrical conductors is 
partly governed by the displacement of 
electrons, heat can produce an electric 
current, however small, or a difference 
of potential, involving also the effective 
resistance of the condurtor. If an in- 
strument of sufficient accuracy and mag- 
nifying power can be constructed for 
practical use it may be possible there- 
fore, to use two copper conductors for 
a thermocouple. 

Thermoelectric graphs of various con- 
ductors may be found in technical text- 
books. These show the difference in 


GET THE 
MOST 


from your 


MOTORS 


490 S. MILL STREET - NEW CASTLE, PA. 





Install 
JOHNSON 


Lnded Memes 


BEARINGS 


In order to get the maximum power 
from a motor, it is necessary to have 
it equipped with bearings that 
assist... not retard it. The special 
high-lead bronze in Johnson Bear- 
ings enables the motor to operate 
at full efficiency. Johnson Electric 
Motor Bearings are available from 
stock for more than 250 different 
motors. Try a set on your next 
Check them and see 
if they don’t enable you to get 
the MOST from your motors. 


overhaul. 











SIMPLET 


CONDUIT FITTINGS 








Universal vapor 
tight fixture 











No finer fitting made 
—All Styles — All Sizes 


Simplet engineers can help you 
with your sales problems—call on 
them today. 


SIMPLET ELECTRIC CO. 
123 N. Sangamon St. Chicago, lil. 
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VITAL 
TOOL FOR 


WARTIME 


CONSTRUCTION 
* 


CARBOLOY f 
MASONRY DRILL Jf 


Peak production 1s vital these days. 
New equipment must ‘often be in- 
stalled and old machinery relocated — 
requiring new wiring and piping. All 
these require new holes in concrete 
floors, brick walls, etc. 


Carboloy Masonry Drills will help you 
accomplish this change over with a 





minimum of lost time. They will cut 
your drilling time 50 to 75 per cent. 


They stay sharp up to 50 times longer, 
save time and energy for skilled work. 
Forget about old fashioned noisy hand 
chiseling. Send for free leaflet today. 







~~ «+ © 2 S 





Sold at leading supply houses 


CARBOLOY COMPANY, INC. 


1135 €. 8 Mile Bivd., Detroit, Mich. 
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MASONRY DRILL-POINTS 














PROVED .. 


ON THE TOUGH JOBS 


Pyle-National plug and recep- 
tacle equipment is built for heavy 
duty service, and is being used 
increasingly on the jobs where 
dependable service is of first im- 
portance. All types have full 
bakelite insulation, protected 
contacts and heavy steel or cast 
metal housings. There is a type 
and size for use with any porta- 
ble electrical equipment. 





General Purpose plugs and receptacles: 1, 
2, 3, 4, 5 poles, ratings 30, 60, 100, 200 amperes. 
Round prong contacts, rugged cast metal 
housings to withstand severe service. 





QuelArc circuit breaking types: 2, 3, 4 wire 
types, ratings up to 200 amperes. Exceptional 
protection to contacts, for safe use as current 
rupturing devices. 








Triploc and Multiple Circuit plugs and re- 
ceptacles: 1, 2, 3, 4, 6, and 8 pole contact units, 
allowing assembly in combinations up to 32 
poles. Manual and automatic release features. 
Ideal for portable tools, pyrometers, signal 
and control circuits. 
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Midget Triploc, compact, but with many 
exclusive heavy duty features for dependable 
service under severe conditions: 2,3, 4 pole types. 


Write for your copy of Pylet Catalog 
100 with complete listings of all types. 


The Pyle-National Company 


Chicago, Illinois 


1344 N. Kostner Ave. 
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potential which can be obtained with a 
combination of different metals. Unlike 
conductors produce sufficient deflection 
in pyrometers for practical and accurate 
measurements.—O. A. 


REMOVING OLD WIRE 


UESTION 63. We have a prob- 
lem of removing old wires from 
conduits to permit rewiring and 
clearing a number of short cir- 
cuits. Condensation has moistened 
and rotted the insulation so that 
we cannot pull out the old conduc- 
tors. If you have had a similar 
experience, we would appreciate 
some suggestions on how the wires 
may be withdrawn.—E.F. 


A TO QUESTION 63. We used 
ea 5 kva. transformer 115-230 


volt primary 11.5-23 volt secondary, we 
used 115 volts on the primary, and 11.5 
m the secondary, attaching secondary 
leads to old wire, so that the old wire in 
the conduit formed a resistance. 

This method caused quite a lot of 
smoke, but it did the job. We were able 
to remove old wire, and replace with 
new. If you have had experience thaw- 
ing out frozen water mains with trans- 
formers, you now have a similar situa- 
tion, calling for the same procedure.— 


W.HLL. 


A TO QUESTION 63. The use 
®@ of a soda solution (Drano, Sani- 
Flush, etc.) was one of the most novel 
methods we heard about being success- 
fully used to loosen old conductors, so 
that the conduit could be cleared. Of 
course, this was on an underground in 
stallation. One would have to be care- 
ful to thoroughly flush and swab the 
conduit before pulling in new conduc- 
tors.—J.M.T. 


A TO QUESTION 63. A possi- 
® ble suggestion for this trouble 
where the insulation crumples and forms 
a mass tending to wedge the conductor 
within the conduit is to apply an isolated 
current (from a welding machine, etc. ) 
and heat the conductors above operating 
temperatures. Attach the conductors on 
each end to a steel guide wire and pull 
back and forth while gradually advanc- 
ing toward one end.—O.A. 


A TO QUESTION 63. We have 
@ had a great deal of experience 
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removing wet and rotted wire from con- 
duit that was submerged in the 1937 
Ohio River Flood. 

The most satisfactory method found 
to remove the wet and rotted wire was 
to cut the conduit and remove a few 
lengths. By doing this we were able to 
remove the wire easily in all runs of 
conduit. When the conduit was put back 
up, a box was put back in where the 
conduit was cut. All conduit was dried 
out by pulling swabs through before new 
wire was installed. Some conduit laid 
in concrete had to be abandoned and new 
conduit was run on the surface to take 
its place.—R.C.M. 


A TO QUESTION 63. I have had 
@ a similar experience in a large 
refrigerator building. Ninety per cent 
of the plugged conduits were cleared as 
follows. A small pressure oil can was 
filled with kerosene. This was injected 
into the conduit so the oil would tend 
to flow by gravity. After soaking for a 
short time the conductors would come 
out easily. 

In more stubborn cases a fish wire 
with end closed on itself was forced in. 
This would carry the oil to the bends and 
in some cases break small are spots. 
The conduits are then swabbed dry and 
powdered with chalk to remove excess 
oil._—M.F. 





Can You ANSWER 
these QUESTIONS? 


QUESTION 12 —What is the function of a 


starting compensator in connection with a 
two-lamp ballast used on a_ fluorescent 
lighting fixture? Why is it always con- 
nected in the leading ballast circuit?— 


L.H.M. 


QUESTION 2 —On one of our motors 


equipped with a conventional across-the- 
line magnetic starter, I would like to ex- 
tend a circuit to a pilot light which will 
light when the starter trips due to an 
overload. Can one of your readers suggest 
a circuit hook-up which will do this ?—R.P. 


QUESTION V2 What are the advantages and 


disadvantages of three phase power circuits 
wired as follows? Delta connected primary 
and Y connected secondary with secondary 
ground common to both secondary electri- 
cal center and primary equipment such as 
transformer cases and arresters. I have 
several banks of 50 kva. and over wired Y 
to delta ungrounded now. Grounds have 
developed in one building and damaged 
motors in another building where the 
ground was not indicated by 220 volt lamps 
wire to ground from each phase.—]J.J.G. 


PLEASE SEND IN 
YOUR ANSWERS BY OCTOBER ! 
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9 Types of Enclosures — =" , Complete Panels 


The surest way to get long, = = : When motorized machines 
trouble-free starter oper- , require inter-connected con- 
ation is to select the correct “4 trol, a multiple unit panel 
type of enclosure for each , is the logical answer. Let 
installation condition. The Wall ab A-B engineers work out your 
A-B line has an enclosure Mounting Hii as1\0 tant special control requirements 
for every type of service. oto’! £3. with standard A-B controls. 
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OSCILLOGRAM of Pick-up Time 


meee tell startling ‘speed’ story 
about standard magnetic starters 
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Oscillograph Test 
showing A-B starter 
during pick-up test. 


Five different makes of standard magnetic starters of like ratings were 
recently put through 150 rapid fire pick-up tests. The results were 
recorded impartially by an automatic oscillograph. Here they are! 

These five oscillograms tell their own revealing story. The long, 
ragged lines in the first oscillograms signify long, uncertain pick-up 
intervals, after closing the pilot circuit. The short, even lines in the 
bottom oscillogram mean that the Allen-Bradley solenoid starter 
closed always in short, uniform pick-up intervals. No other starter 
equaled this split-cycle performance. 

That is the kind of response needed for precision sequence control 
on machine tools. Is it any wonder that A-B solenoid controls are used 
as standard equipment by so many machine tool manufacturers? 


Allen-Bradley Company, 1307 S. First St., Milwaukee, Wis. 
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Contractors 
Entertain Wholesalers 








Local Electrical Contractors and whole- 
salers who sometimes don’t see eye-to-eye, 
jorgot past differences when they met 
jointly in Chicago recently. The wholesalers 
were guests of the Cook County Electrical 
Contractors Association at a get-together 
designed to promote closer contractor- 
wholesaler relations. The boys really took 
tc each other and everyone had a swell 
time. 


Back From 
Pearl Harbor 


Fred Raetz, son of Ed Raetz, president, 
Rochester Electric Co., Rochester, Minn. 
and past-president, Minnesota Electrical 
Council, has returned home from Pearl 
Harbor. Fred, who was engaged in con- 
struction work there during and since the 
Jap attack, was fortunate enough to have 
eluded the Nip bullets. 


Unique Hook-Up 


G. K. Williams, general manager, Ham- 
ilton Sterling Electric Co., Hamilton. 
Ontario, spends his spare moments to good 
advantage. He recently developed a unique 
hook-up for welding circuits which elimi- 
nates the breaking of main generator cir- 
cuits, lowers installation cost and simplifies 
the operation of welding units. Hamilton 
Sterling’s customers are reaping the bene- 
hts of G. K.’s engineering talent. 


_ 





TOUGH JOB confronts (L to R) G. K. 
Hardacre, Public Service Co. of North- 


ern Illinois; Charles Dornbusch, Chi- 
ago architect; and R. S. Everitt, Kansas 
City Lighting Institute, three of eleven 
judges studying entries in the midwest 
regional contest of the National 1.E.S. 
Lighting Competition in Chicago. Con- 
test was open to students of approved 
architectural schools. 
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Beware of Sabotage 


“Watch Out for Sabotage” is the title of 
a special bulletin recently issued by Paul 
Muller, chief electrical inspector, Electrical 
Inspection Dept., New Orleans, La. In it 
he calls attention to local electrical fires 
causing appreciable losses of vital mate- 
rials and encourages cooperation with the 
department in preventing sabotage and fire 
loss of materials, property and equipment. 
This is one way of making residents safety 
conscious. 


A Scrappy Wallop 


A sizable wallop to our Axis enemies 
was recently delivered by the Arthur Wag- 
ner Company, Chicago motor service shop 
when they gathered together and sold bet- 
ter than 150 tons of scrap metal in the 
form of obsolete motors, rails, bases, pul- 
leys, conduit and other items which event- 
ually will find their way into enemy terri- 
tory as materials of war. 

When the company recently moved to 
new headquarters, a complete inventory of 
stock revealed the accumulation of scrap 
that had piled up over a period of years. 
Says Arthur, “It’s not only a patriotic duty 
but also a business responsibility to get rid 
of the stuff.” 


Motor Shops to 
Expedite Copper Deliveries 


The Industrial and Commercial Division 
members of the Cincinnati Electrical Asso- 
ciation are planning a copper stock reduc- 
tion with the idea of helping Uncle Sam 
thaw out inventories of slow moving mag- 
net wire. 

The plan will operate as follows—In- 
dividual inventories of surplus stocks will 
be reported to a local clearing house with 
an offer to sell each other at present mill 
list prices. A priority rating, A-l-k, or 
higher—same as on purchases from mill 
or distributor—will be required for pur- 
chases through the clearing house. The 
plan is designed to provide a substantial 
reduction of combined surplus copper stocks 
and make for quick delivery to buyers 
needing wire. 


Ideas Galore 


Inventors have nothing on Frank (Pop) 
Mielke, electric motor expert of Duluth, 
Minn., when it comes to dreaming up 
schemes for speeding up motor repair work 
and doing a better job. The Mielke Elec- 
tric Company one of the best 
equipped in the north middle west, is just 
teeming with gadgets that reduce work 
and cost. 

“Pop,” one of the grand old men of 
NISA, can take a junk lathe, that has long 
given up the ghost, and rebuild it into a 
winding head that does everything but talk. 
And his son, Warren, is following right in 
his dad’s footsteps. 
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RECREATION ADVOCATE, A. F. 
Anderson, Nashville, Tenn., hies to his 
hunting and fishing club in the Tennes- 
see hills to enjoy what spare time he 


business, he is president of 
Inc., Nashville motor serv- 
ice shop. 


gets. In 
Anderson's’, 


Radio Service 
Instructor 


Val Zentz, member of the Minnesota 
Electrical Council from Elmore, Minn. is 
now a Radio Service Instructor for the 
Army Signal Corps Radio Servicemen at 
the Lincoln High School, Mankato, Minn. 
Val says that additional instructors are 
urgently needed and that candidates must 
have practical experience and thorough 
knowledge of radio circuits together with 
the ability to impart such knowledge to 
the trainees. Val is now located at 234 
Clark St., Mankato, Minn. 


In Naval 
Air Corps 


Bob Collins, youngest son of Walter Cot- 
lins, secretary, Electrical Contractors As- 
sociation of City of Chicago, is keeping 
‘em flying at Corpus Christi, Texas. Bob, 
whose first love is flying, is making rapid 
strides as a Naval Air Cadet. While wait- 
ing call to active duty, Bob was helping his 
dad in the research department of the Elec- 
trical Contractors Association of City of 
Chicago. 


Celebrates 
27th Anniversary 


Roy Springer, president, Ross Electric 
Co., electrical contractors and dealers of 
Superior, Wis., celebrated his 27th year in 
the electrical business on Sept. 1, 1942. 
Roy’s appliance business has been hit pretty 
hard by wartime restrictions, but he is “up 
and at em” so far as construction work 
goes. He just finished a housing project as 
a joint venture with Irving Christopher of 
Belknap Electric Co., Superior, and is 
keeping his eye peeled for ship wiring op- 
portunities along the lake. 





ELECTRIC MOTORS ARE BUILT 
WITH EXTRA RESERVES OF 
POWER FOR EMERGENCIES.... 


‘S 


vy" ; a 


a 


use EMERGENCY 
motor power now! 





In peacetime, motors are applied with a sub- every motor they have .. . that in applying new 
stantial reserve safety factor. In other words, motors or relocating old ones, they take ad- 
most applications are “overmotored” .. . the vantage of all possible favorable operating con- 
motors are capable of producing more horse- ditions . . . that they load each motor to the limit. 
power than is required by the machines they 


A summary of these recommendations is pre- 
drive. 


sented in the booklet “‘Calling All Horsepower,” 

Such “‘overmotoring” provides a reserve to illustrated above. Ask today for your free copy. 
take care of unexpectedly heavy loads, and Westinghouse Electric & Manufacturing Com- 
assures long life with low maintenance cost. pany, East Pittsburgh, Pa., Dept. 7-N. j-21250 


But today, our problem is to “‘make the most 
of what we’ve got’’—to get more production out 
of each and every motor. 

Recognizing this fact, Westinghouse, at the 
suggestion of the War Production Board, now 
recommends that motor users modify their peace- 
time practices . . . that they get the most out of 











THE WESTINGHOUSE “CALLING ALL HORSEPOWER” PROGRAM IS DESIGNED TO: 


.) Get maximum production out of every motor. 


& Save critical materials. 


The program has as its basis close team- 
work between industry and Westinghouse 
engineers, aimed at determining with maxi- 
mum accuracy the exact horsepower re- 
quired by the driven machine. 

In keeping with these findings, it then 


OPEN TYPE 
A. C. MOTORS for 


offers specific recommendations which will 
enable users to take advantage of (1) all 
favorable operating conditions; (2) extra 
service factors built into Westinghouse 
motors. Some typical results possible with 


this program are shown in the table below. 


ude instead of saue these 


THIS LOAD THIS RATING | THIS RATING | MATERIALS 


hp 


40°C rated, in appli- 
cations seldom reach- 
ing or exceeding this 
temperature. 





hp hp Ibs. 
1. 1.5 36 
.. 14 

3. 5. 19 
5. 7.5 63 
10. . 80 
20. . = 106 

30. 40. 

50. 60. 

100. 








STANDARD WESTINGHOUSE 
MOTORS ARE GENERALLY 
AVAILABLE FOR PROMPT 
DELIVERY FOR WAR JOBS 
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LIGHTING AN 
AIRCRAFT PLANT 


With American industry going all-out 
ior production, the factor of time be- 
comes one of signal significance. Ma- 
chines are made of metals, chemicals 
and time. And light can help to save 
minutes by making details more easily 
seen. Light and time really operate as 
though they are on either ends of a 
teeter board. As the foot-candles go up 
the time required to see goes down. This 
means more production. Conversely, as 





AVIATION PRODUCTION under 30 
foot-candles provided by two lamp RF 
units on 10- by 15-foot centers. 


the foot-candles go down, the time re- 
quired to see goes up and this means 
less production. 

Making every minute count, plane 
manufacturers are giving their employ- 
ees the benefit of good lighting. This 
installation of two-lamp RF units on 
10- by 15-foot centers; mounted 134 
feet high, provides 30 foot-candles. 


LIGHT MAKES 
SHOPPING EASIER 


With war calling more and more men 
tv the colors, light assumes an important 
role in the business of merchandising. 
Among the benefits of good lighting are 


S 


— 
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CONTINUOUS ROWS of recessed 
fluorescent units provide 65 foot-candles 
in this store. 


those of speedier sales and fewer re- 
turns. These direct benefits mean that 
present merchandising personnel can 
carry on much more effectively than 
would otherwise be the case. 

An excellent example of “sales speed- 
ing light” is Flah and Company, Inc., 
Syracuse, New York. The installation 
consists of continuous rows of recessed 

































units each equipped with 2 rows of the 
40-watt white fluorescent lamps. The 
units, which are of Gruber Brothers 
make, are equipped with Holophane 
Controlens. There are 65 foot-candles 
provided. The white fluorescent lamps 
are also employed over the wall cases 
in equipment made by the Grand Rapids 
Store Equipment Company, 





A PRIVATE 
OFFICE 


The seeing tasks performed in private 
offices are generally not regarded as 
critical because the work, whether it be 
reading or writing, is generally done 
intermittently, between telephone calls, 
conferences, — ete. The foot-candles 
recommended fall into the C + classifi- 
cation or about 30. 

There is plenty of latitude in the type 
of lighting to be recommended for these 





FLUSH TROFFER on 6- 5y 7-foot 
Spacing provide attractive yet efficient 
lighting in a machine tool plant office. 








TROFFER LIGHTING—The Austin Company of Cleveland, Ohio, internationall) 

known builders, have recently added to their home office space. This new addition 15 

70 by 80 feet. A tapered ceiling is employed, tapering from 27 feet at the center to 

16 feet at the sides. The lighting in this area is provided by Miller 2-light 48 inch 

troffers recessed in the plaster ceiling. These are 16 feet in length and providing 
lighting of the order of 35 to 40 foot-candles. 


Electrical Contracting, Septemer 1942 











— Speedy Ways to MORE 
WAR PRODUCTION - Quicker 


Keeps Workers EFFICIENCY HIGH 


Quick, accurate, comfortable “seeing” is your work- 
men’s most vital tool. On the efficiency of their eyes 
depends the speed and quality of their production. 


For maximum eye efficiency the worker needs Bal- 
anced Lighting—Localites for high intensity illumi- 
nation directed on his job — Generalites for hori- 
zontal illumination of the working area background. 


As in the shell case machining operation pictured 
above, and for thousands of machine, assembly 
and inspection jobs. Fostoria Balanced Lighting is 
speeding war production—giving workmen the high 
“seeing” efficiency so vital to do their jobs with 
greater quickness, accuracy and minimum fatigue. 
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Keeps Production MOVING FASTER 


Minutes instead of hours for the drying of paint on 
airplane engines. As pictured above, one spray 
coat and two spray finish coats are now baked at 
once in only 5 minutes. 

Today, many operations of baking, drying. dehy- 
drating and preheating are being greatly speeded 
and improved by the amazing Infra-Red Process. 


Quickly available Fostoria Para-Sphere equipment 
provides the approved means to utilize this modern 
method for war production. And Fostoria Industrial 
Service provides the technical and testing service 
to adapt the process to individual industry require- 
ments. Request full information, today. 


THE FOSTORIA PRESSED STEEL CORPORATION, FOSTORIA, OHIO 


Fostoria Products Manufactured and Distributed in Canada by Amalgamated Electric Corp., Ltd., Toronto, Canada 


CALL OR WRITE YOUR NEAREST FOSTORIA INDUSTRIAL SERVICE STATION 


Lighting and 
Drying Problems 





ATLANTA, GA. 
The John A. Dodd Company 
299 Techwood Dr., N.W. Phone: Jackson 1695 
BALA-CYNWYD, PA. 
The J. V. Calhoun Company 
349 Montgomery Ave 
Phone: Greenwood 4477 at Phila. 
BIRMINGHAM, ALA. 
National Distributors, Inc 
1925 Fifth Ave. N. Phone: 3-6259, 3-6250 
BOSTON, MASS. 
Fostoria Engineering Service 
(Div. of Copley Sales Co.) 

620 Commonwealth Ave., Phone: Com. 0333 
BRIDGEPORT, CONN. 
Sprague Electrical Supplies, Inc. 

177 Main Street .....Phone: 4-2141 
BUFFALO, N. Y. 

Fostoria Industrial Service 
(Div. of Wipperman & Mitchell, Inc.) 
404 N. Oak St. Phone: Lafayette 8135 


CHARLESTON, W. VA. 
Charleston Electrical Supply Company 
Phone: 26-157 
CHARLOTTE, N. C. 

Mill Power Supply Company 
300 W. Ist St. Phone: 6134-6137 
CHATTANOOGA, TENN. 
Fostoria Industrial Service 
(Div of Harry W Cameron, Inc.’ 
1021 Chestnut St Phone: 6-6194-5 


CHICAGO, ILL. 
Fostoria Engineering Service 
(Div. of Hyre Electric Co.) 
741 W. Jackson Bivd. Phone: Haym’k’t 8130 
CINCINNATI, OHIO 
Fostoria Industrial Service 
(Div. of Harrison Tire & Rubber Co.) 
Court & Race Sts Phone. Parkway 2080 
CLEVELAND, OHIO 
Fostoria Industrial Service 
4500 Euclid Ave..... Phone: Endicott 6622 
COLUMBUS, OHIO 
Electric Power Equipment Company 
57 E. Chestnut St... ... Phone: Adams 5215 
DALLAS, TEXAS 
The Folsom Company 
509 Elm St.. Phone: Riverside 9803 
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DETROIT, MICH. 
Fostoria Engineering Service 
2615 12th St Phone: Cadillac 0043-44 
FINDLAY, OHIO 
Fostoria Industrial Service 
(Div. of Bearing & Transmission Co ) 
211 N. Main St. Phone: Main 755 
FT. WAYNE, IND. 
National Mill Supply Company 
207 E. Columbia St Pnone Anthony 2331 
HARTFORD, CONN. 
Electrical Supplies, Inc 
320 Ann St... Phone: 7-7111 
INDIANAPOLIS, IND. 
Fostoria Industrial Service 
548 Massachusetts Ave. Phone R. |. 2934 
KANSAS CITY, MO. 
Fostoria Industrial Service 
324 Mfgrs. Exch. Bidg Phone Vic. 0770 
LOS ANGELES, CALIF. 
Fostoria Industrial Service 
(Div. of Machinists’ Tool & Supply Co.) 
3690 Santa Fe Ave Phone: Jef 6294 
Fostoria Indus‘ria!l Engineering Service 
(Div. of Quality Electric Co., Ltd. 
1235 E. Olympic Blvd... Phone: Trin. 5981' 
Fostoria Industrial Service 
(Div. of Leo J. Meyberg Co.) 
2027 S. Figueroa St. Phone: Pr. 6011 


LOUISVILLE, KY. 
Pickrell & Craig, Inc 
209 E. Main St Phone: Jackson 5331 
MILWAUKEE, WISC. 
Fostoria Engineering Service 
104 E. Mason St ... Phone: Daly 2949 
MINNEAPOLIS, MINN. 
Fostoria Industrial Service 
(Div. of W. M. Cotie & Associates) 
2 Foshay Tower Phone. Atlantic 7363 
NEW ORLEANS, LA. 
Electric Appliance Company 
500 Camp St Phone: Raymond 7151 
NEW YORK, N. Y. 
Fostoria Industrial Service of N. Y 
92 Warren Street Phone: Worth 2-3352 
NORFOLK, VA. 
Fluorescent Light Company, Inc 
857-65 West 44th St... Phone: 38092 
OAKLAND, CALIF. 
Fostoria Industrial Service 
(Div. of Pacific Electric Motor Company) 
10th & Oak Sts Phone: Glencourt 1844 
OMAHA, NEBR. 
Fostoria Industrial Service 
1107 Farnam St . Phone: AT. 5540 
PITTSBURGH, PA. 
Fostoria Industrial Service 
7133 Frankstown Ave......Phone: Fr. 0100 


PHILADELPHIA, PA. 
(see Bala-Cynwyd) 
PORTLAND, OREGON 
Fostoria Industrial Service 
(Div. of Ken R. Humke Company) 
207 N. W. 14th St Phone: Atwater 7233 
ROCKFORD, ILL. 
Fostoria Industrial Service 
510 Walnut St..... Phone: Blackhawk 850 
ST. LOUIS, MO. 
Fostoria Industrial Service 
1706 Olive St...... | Phone: Central 0153 
SAN FRANCISCO, CALIF. 
Fostoria Industrial Service 
(Div. of Leo J. Meyberg Co.) 
70 Tenth St Phone: Underhill 1212 
SEATTLE, WASH. 
Fostoria Industrial Service 
(Div. of David Y. Robinson) 
1915 First Ave., S.......Phone: Main 0919 
SPOKANE, WASH. 
Fostoria Industrial Service 
(Div. of Hotchkiss & Gilkey Company) 
1224 W. Ist Ave ...Phone: Main 2411 
TOLEDO, OHIO 
Fostoria Industrial Service 
(Div. of Bearing & Transmission oy 
2144 Madison Ave... . .Phone: Garfield 4302 
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Yes... 


PARAGON AUTOMATIC TIMERS 
are being used in 63 ways—and 
more—in manufacturing and plant 
maintenance to save time and boost 
total production. For instance, in 
such jobs as plastic molding, rubber 
curing, heat treating, enamel bak- 
ing, liquid agitation, light exposure, 
pump operation, conveyor opera- 
tion, watchman signals, power dis- 
connect, and 
operations. 


innumerable other 


Every Paragon unit is precision- 
built, simple, accurate, rugged, re- 
liable, modern, reasonably 
priced. Made by an organization of 
designers and engineers, growing 
since 1905. 


and 


WRITE FOR THIS BOOK 


A complete catalog describing in- 
dustrial timers, time switches and 
other time control devices. Contains 
illustrations, construction and in- 
stallation data, list prices and 
valuable reference information. Sent 
without cost or obligation. To avoid 
delays, please furnish with timer 
orders a preference rating of A-10 
or better. 


PARAGON ELECTRIC CO. 
401 So. Dearborn St., Chicago, Ill. 


Do verteleya. 
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[FROM PAGE 78] 


installation in one of the 
private offices at Monarch Machine Tool 
Company, Sydney, Ohio employs the 


troffer principle. Two lamp units are 
used with the troffers on 6- by 7-foot 
spacings. They are equipped with the 
40-watt white lamps to provide 35 foot- 
candles in service. It will be noted 
that the troffers are placed so that 
there is a unit directly above any loca- 
tion where seeing may be done. 











THE CITIZENS SAVING AND 

LOAN ASSOCIATION at Dayton, 

Ohio, are employing 4 rows of con- 

tinuous surface-mounted luminaires 

equipped with 40-watt white lamps and 

are receiving 50 foot-candles through- 
out the entire work area. 





Lighting a LARGE FACTORY BUILDING 


PROBLEM—To provide a large factory area 
with the best possible high-level general illu- 
mination suitable for performing precision 
manufacturing work efficiently, economically 
and comfortably. 


| CONSTRUCTION DATA—The factory manu- 








facturing floor is 480 feet long and 190 feet 
wide, consisting of 60 bays measuring 40 by 
38 feet each. 


SOLUTION OF PROBLEM — General illu- 
mination is provided in each bay by three 


13-ft. 4-in. spacing, each row consisting of 
six RLM fluorescent open porcelain- enamel 
steel reflectors. Each reflector is equipped 
with two 100-watt mazda F (fluorescent) 
lamps. The reflectors are hung on guy wires 
at mounting heights of 15!/2 feet from the 
floors and are switched on at each bay with 
circuit breaker switches in the steel columns. 
Each bay (40-ft. by 38-ft.) has a total of 36 
mazda F lamps, which with the auxiliaries 
consume a total of 4230 watts. 


RESULTS —The average general illumination 
provided is between 50 and 60 foot-candles 

















continuous rows of two-lamp reflectors on in service. 
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LAYOUT PLAN of a factory area showing the arrangement and : 


spacing of 


continuous reflector made up of five foot sections. 





FIVE FOOT reflector sections in continuous rows 13 feet 4 inches apart are 
equipped with two 100-watt fiuorescent lamps in each to light this factory. 
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FOR 


Like the industrial diamond the Champion Diamond 
mark on your Fluorescent and Incandescent Lamps 
is a symbol of utility that is of real significance 
to the Nation’s great production effort. On lamps, 
the Champion Diamond signifies not only high 
value but low cost. Since 1900 the Champion 


organization has devoted its entire technical and 
a 


INDUSTRY 


productive resources, skill and experience to a 
single purpose—that there shall be no better lamp 
than Champion. 

Right now, good, dependable light is more 
important than ever. 

There is a dependable industrial supplier of 
Champion Lamps in your neighborhood. 


Champion Lamps are licensed under General Electric Co. incandescent and 
fluorescent lamp patents. 


CHAMPION LAMP WORKS 


Lynn, Massachusetts 


A DIVISION OF 
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Plastic 
and Steel 
displaces 
Brass 
* 
In eliminating brass from McGILL 
Levolier No. 41-B Switch, enough | 


critical material has been released to | 
make 3,800,000 of .30 caliber shells. | 
In place of the brass used a plastic | 
casing has been developed with steel | 
lever, nut and chain, making a sturdy 
unit, light in weight, easy to wire. 
Elimination of casing-cap facilitates 
assembly of switch. Ask for folder. 


ELECTRICAL DIVISION 


MANUFACTURING 


aol 7.0 BANS 


. VALPARAISO, INDIANA 
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ALL-STEEL 
EQUIPMENT COMPANY 


This Aurora, Illinois concern wanted 
to be sure that adequate, well diffused 
illumination was provided for the most 
difficult seeing tasks performed in their 
office area. The area was used for gen- 
eral clerical work and also for drafting. 
Grade B illumination is required for 
drafting and consequently, the installa- 
tion was designed for 50 foot-candles. 
This is provided by Mazda F lamps in 
recessed, louvered troffers placed on 
5-foot centers. In the background is a 
55-foot photomural tracing the evolu- 


HIGH LEVEL fluorescent lighting in 
flush ceiling troffers provides excellent 
illumination for this area. 


tion of All-Steel products. To the men 
facing this windowless end wall, 
seems to give a feeling of space. 


at 
ab 





PROBLEM—To provide high visibility for all 
types of machine tools from the general light- 
ing installation. 


CONSTRUCTION DATA—The area lighted 
is 1020 by 200 feet, with a monitor ceiling. 
The walls and ceiling are finished in flat white 
and the floors are oiled wood block. This 
plant is engaged in manufacturing machine 
guns, 


SOLUTION OF PROBLEM—The general 
illumination is provided by individual porce- 
lain-enamel steel reflectors, each equipped 
with two 100-watt, 60-inch white Mazda F 
lamps. The reflectors are spaced on 10-ft. 
by 13-ft. 4-in. centers and mounted 15 feet 
above the floor. 

Power is supplied to each reflector by 
means of a flexible cord extending from the 
reflector to a conduit outlet on the ceiling. 
There are 1557 reflectors in the whole installa- 
tion and they incorporate Tulamp ballasts 


. 
_— 


TWIN 100-WATT fluorescent lighting fixtures suspended on 19 by 13 feet, 
4-inch centers, 15 feet above the floor provide high visibility in this machine shop. 
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LAYOUT SCHEME—A partial plan show- 
ing the location and spacing of the lighting 
units, 


which have essentially unity power factor and 
which minimize stroboscopic effect. 


RESULTS—The average horizontal illumina- 
tion provided is 35 foot-candles in service at 
the working level. 


TT 
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Will RLM Certified Fluorescent 





Lighting Units Be Available With 
Non-Metallic Reflectors ? 


Recognizing the importance of adequate 
lighting in round-the-clock production of vital war 
products, the WPB is still permitting limited pro- 
duction of Industrial Fluorescent Lighting Units 


with RLM certified steel reflectors. 


The need for steel and still more steel for ships, 
tanks, guns and other combat equipment is so 
great that manufacturers of RLM fluorescent equip- 
ment have been working with the WPB and the 
Bureau of Standards in the development of a satis- 


factory non-metallic reflector. 


Such non-metallic reflectors are in production 


and can be supplied by the manufacturers of RLM 
fluorescent units. However, for the present these 
units do not carry the RLM LABEL. Provisional 
specifications have been prepared and upon comple- 
tion of the laboratory tests being conducted by the 
independent testing laboratories, RLM manufacturers 
will be authorized to supply non-metallic reflectors 


with RLM certified fluorescent industrial units. 


Complete RLM specifications, which will be made 
available as soon as laboratory tests are completed, 
may be secured by writing any manufacturer of 
RLM Industrial Fluorescent Lighting Units or the 
RLM Standards Institute. 


The Letters RLM Stand for Reflector and Lighting Equipment Manufacturers 








307 N. MICHIGAN AVE. 
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SUITE 1600 


CHICAGO, ILL. 
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The matter of fluorescent lighting 
fixtures is a mighty important con- 
sideration in war plants. And as 
with any production tool, plant 
maintenance men don’t want to fuss 
with costly time out for repairs. 24- 
hours-a-day use in many an impor- 
tant plant has proved that Certified 
FLEUR-O-LIER fixtures can “‘take it’’! 


e y 
malt sh 
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DEPENDABILITY COUNTS! 


See why it pays to specify FLEUR-O-LIERS 


Certified starters and ballasts... assuring balanced operation 
—high power factor. 


® Durability and Safety... electrically and structurally sound. 


Ease of Maintenance . . . easy to clean and re-lamp. 


» Maximum light output . . . Certified control equipment plus 


high reflection factor assures efficient light from the lamps. 
Flicker correction . . . on circuits of two lamps or more. 
Correct ventilation ...no danger of overheating in control unit. 


Every unit carries the FLEUR-O-LIER Manufacturers’ Guarantee. 
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set new Standards of 
PERFORMANCE AND SERVICE 


Fixtures bearing this FLEUR-O-LIER label assure 
your customers maximum use of their lamps— 
plus electrical and mechanical dependability. 
That’s important these days when every minute 


counts—and equipment must stand up! 





~ be 
¢ ee And here’s the reason. Though nearly 50 independ- 
‘S|, Vale ent fixture manufacturers make FLEUR-O-LIERS, 
they all make them to 50 definite specifications set 





} 
Be up by the makers of Mazda lamps. And FLEUR-O- 
ee 

< 4 Ee =< LIERS meet these specifications as tested and certi- 


fied by impartial Electrical Testing Laboratories. 


Important: Ballasts and starters have more to do with the 


satisfactory performance of fluorescent lamps than any other 


part of the fixture. Because every FLEUR-O-LIER fixture has Ry 
Certified ballasts and starters, you can assure your Customers 

of these advantages: longer lamp life— greater lighting ceaiiso 
efficiency—full use of the wiring system through high power cree bAlas 


factor ballasts—long life and dependable service from the 


units themselves! 


A vital tool in wartime production, fluorescent fixtures now require a 
suitable WPB priority rating. Any of the FLEUR-O-LIER Manufacturers 
will be glad to work with you on this to get the best lighting possible. 
Fleur-O-Lier Manufacturers, 2122-9 Keith Building, Cleveland, Ohio. 


FLEUR-O-LIERS 


CERTIFIED FIXTURES FOR FLUORESCENT LIGHTING 


Participation in the FLEUR-O-LIER MANUFACTURERS’ program is open to any manufacturer who complies with FLEUR-O-LIER requirements. 
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Figuring Trench Excavations 


Electrical contractors are frequently required to estimate 
trench excavations and concrete envelopes for underground 
duct runs. Here is a table that takes the guesswork out of 
such estimates and reduces calculations to a simple multi- 


plication of two quantities. 
By Ralph H. Decker 


VERY electrical contractor has, at 

one time or another, been called 

on to estimate underground con- 
duit runs of various types. This, of 
course, involves estimating trench ex- 
cavations and concrete pours for the 
enclosing envelope—where such is re- 
quired. Not infrequently this portion 
of the estimate revolves into simple 
guesswork—unless the estimator has 
both the time and inclination to sit down 
and painstakingly calculate the cubic 
yards of excavation and concrete neces- 
sary to do the job. This is an arduous 
task and some estimators prefer to save 
time and take a gamble on this portion 
ot the estimate. 

However, if an estimate is to be an 
accurate record of probable costs, it 
should be consistently accurate through- 
out. A little guesswork here and there 
frequently proves disastrous—either by 
losing the job or losing money if the 
bid is low. On some jobs, underground 
runs form a sizable portion of the work 
and one can go haywire very easily un- 
accurate calculations are made. 

Through years of experience I have 
found it profitable, from the standpoint 
of time and expense, to discount all 
guesswork in estimating. Hence, the de- 
velopment of the following table for 
calculating trench excavations and con- 
crete fill. 

The table is based on the use of 4-in. 
Transite “Korduct” conduit embedded 
in a 3-in. concrete envelope with a 1-in. 
separation between ducts. These di- 





less 
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Consulting Electrical Engineer, Chicago, Ill. 


mensions are quite standard and average 
for a majority of underground work. 
The table (Chart 2) is based on conduit 
groups of 1, 2, 3, 4, 6, 9, 12 and 16 as 
shown in Chart 1. 

Columns 1, 2, 3, 4 and 5 give perti- 
nent data on areas of conduits and the 
concrete block for various duct group- 
Column 6 gives the net area of 
the concrete block (total area of the 
block less the total areas of the ducts). 
Column 7 gives the yards (cu. yds.) of 


ings. 
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to provide the envelope around various 
duct formations. Column 9 gives the 
yards (cu. yds.) of excavation per foot 
of trench, based on calculations from the 
size of the trench listed in column 8 to 
the left. 

Now, how can the table be used. To 
best illustrate this let’s take a typical 
example. 

Problem—How much excavation and 
concrete are necessary to install nine, 
4-in. ducts with a 3-in. concrete en- 
velope in a 250-ft. trench. 

Solution—Under column find the 
figure 9. Go horizontally across to col- 
umn 9 and find the quantity 0.346 (yds. 
excavation per trench ft.) 

Then: Yds. Excavation = 
per trench foot 

trench in feet 
Yds. Excavation = 0.346 « 250 = 865 

Go horizontally across under 9 in 
column 1 to column 7 and find the quan- 
tity 0.08270 (yds. of concrete per trench 


Yds. Ex- 


cavation length of 


It. ) 
Then: Yds. Conerete = Yds. Con- 
te per trench ft. X length of trench 
in it. 
Vas. Conerete 0.08270) 250) 
= 20.675 


Thus, the simple multiplication of the 
quantities in columns 7 and 9 by the 
length of the trench (in feet) gives the 
answer. Without these units it would 
be necessary to go through the tedious 
task of determining the cubic yards of 
earth in the trench of the size needed; 
and to determine the concrete would 
require calculating the total cubic area 
of the concrete block and subtracting the 
total cubic area of the ducts. 

Once the amount of excavation and 
concrete are determined, labor units 
and concrete costs can be applied. The 























labor units for excavation will vary 
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CHART 1—DUCT FORMATIONS showing the dimensions of the trench and con- 
crete envelopes, based on using 4-in. Transite “Korduct’” conduit embedded in a 3-in. 
envelope with 1-in. separation between ducts. 


Electrical Contracting, September 1942 


























RES 
‘ rae 









fuscraeaL "HERE'S A 
oo GOODTIP ON 
POWER 
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Save Rubber and Copper... 
assure lasting trouble-free 


power distribution with 
Okonite V.C. Cables 








REQUIRES NO RUBBER — SAVES COPPER [7] FOR JOBS UP TO 28,000 VOLTS 




















Insulated with varnished cambric in- Okonite .V. C. cable is made in a com? 
stead of rubber, Okonite V. C. cable not plete range of sizes up to and including 
only saves this precious material, but 28,000 volts. What's more, you can 
copper, too, can be saved as the higher order it with various types of protective 
heat resistance of varnished cambric coverings to meet particular require3 
makes it possible to use a smaller con- ments best. 

ductor to carry the same load. —E 








For complete information on Okonite 
V.C. cable or for help with any insu- 


Okonite V. C. cable is fast and simple, lated wire or cable problem, call on 
our experienced engineers. They are 


to splice, requires no special tools or readytoassist anytime without obliga- 
methods. It handles easily. i tion to submit designs and estimates. 


,/| OUTSTANDING SERVICE RECORDS _ — 


: ¥ Meets all current IPCEA and Marine Specifications 
Under all sorts of operating conditions 


and over long periods of time, Okonite THE OKONITE COMPANY 


V. C. cable has set records for trouble- Passaic, New Jersey 
Offices in Principal Cities 


Fl 
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EASY INSTALLATIONS 
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free, lasting service. 











UNDERGROUND CONSTRUCTION DATA 


Size of Net Area of 
ear Block — 





Duct Area 


Size of 
Sq. In. 
3 


Trench 


Yds. Concrete 


Yds. Excavation 
es) Ft. 


Trench Ft 
9 


4 


ducts 
2 


4 16.20 
4+ 32.40 
4 48.60 
4" 64.80 
4" 97.13 
a 145.69 


4" 194.26 
4" 259.01 


Areo of 
a an 





10.54"x 10.54" 
16.08" x 10.54" 


21.62"x 10.54" 
16.08" x 16.08” 


21.62" 16.08" 
21.62"x 21.62" 


21.62° x 27.16" 
27.16"x 27.16" 


111.10 
169.50 


228.00 
257.60 


347.60 
467.40 


587.20 
737.66 


, 94.90 
137.10 


179.30 
192.80 


250.50 
321.70- 


392.90 
478.65 


0.02440 
0.03523 


0.04610 
0.04960 


0.06440 
0.08270 


0.10105 


24'x 36" 
24"x 36" 


26°x 36" 
24° x 42" 


26"x 42" 
28 x 48" 


30"x 54" 


0.222 
0.222 


0.241 
0.260 


0.280 
0.346 


0.417, 
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NOW being used on de- 
fense projects throughout 
the country 


TWO NEW WIRING DEVICES 


Designed especially for today’s 
market — PORCELAIN CABL- 
ETTES. Easy to wire and as- 
semble. No boxes, clamps, 
connectors or soldering — In- 
stalled directly on the surface. 





SIMPLE TWO-PIECE DESIGN 





Conserve Critical materials— 
Get the job done quickly with- 
out sacrificing quality. 


WIRE TODAY THE P&S WAY 


Send for complete information 
regording P&S Wiring Devices 
for the 1942 market. 


SOLD THROUGH 
ELECTRICAL WHOLESALERS 


Pass & Seymour, Inc. 
DEY THUAY Sn Be 












































0.12310 | 32x 54" 0.444 
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CHART 2—TRENCH DATA compiled from Chart 1 duct formations. Values in 
Columns 7 and 9, when multiplied by the length of the trench (in feet) will give the 
yards of concrete and trench excavations, respectively, for various duct groups. 


with the type of earth encountered— 
sand, gravel, dirt, stones, clay, etc. It 
is important to know the ground condi- 
tions before applying these labor units. 
The cost of concrete will undoubtedly 
vary with the type of mixture, quantity, 


nearness of a concrete mixer to the job, 
and whether it is a job-mix or transit- 
mix. 

Intelligent use of the above table 
should help increase the speed and ac- 
curacy of underground estimates. 





ESTIMATING 
GUIDES 


| —Lighting Fixtures 


What should we look for when taking 
off lighting fixtures? The answer will 
be found in this the seventh item of 
the “Estimating Guides” series which 
reviews good estimating practice. 

From a monetary standpoint lighting 


| fixtures, especially the fluorescent type, 
| are becoming a larger and larger part 


of the modern lighting system. Errors 
or omissions in fixture take-off mean 
money lost and, especially under present 


| conditions, may mean difficulty in secur- 
| ing the additional units needed to com- 


plete the job. 

Good practice demands that lighting 
fixtures should be taken-off and listed 
as an entirely separate item of the esti- 
mate. Accuracy in fixture take-off can 
be obtained by: 


1. Taking the fixtures off separately 
and using the original outlet count 
as a check. 

2. Study the plans and specifications 
for special fixtures such as: 

(a) Cove lighting 

(b) Window lighting 

(c) Range hoods 

(d) Spotlights 

(e) Floodlights 

(f) Yard lights 

(g) Roof lights 

(h) Fence lights 

(i) Localized lighting units 

3. Check for varying ceiling 
heights. 

4. Check specifications for fixture 
allowances. 

5. After all of the fixtures have 
been listed on the pricing sheets, check 
to see that none of the following have 
been overlooked : 


(a) Lamps 
types ) 
(b) 
(c) 


(size, color and 
Stems and wires 
Aligners 
(d) Special supports 
(e) Lowering devices 
(f) Switches (canopy and pull) 
(g) Auxiliary devices 
(h) Explosion-proof equipment 
(i) Tubs for flush units 
(j) Glass for flush units 
(k) Extension nipples and studs 
(1) Glass, plastic or metal en- 
closures and louvers for surface 
mounted units 
6. Check carefully to see if fixtures 
are shipped wired or unwired, par- 
tially assembled or completely unas- 
sembled. 
7. Check all pricing and extensions. 
8. Establish an appropriate price 
per fixture for both labor and mate- 
rial to see if results seem reasonable. 


Keep the fixture pricing sheet as a 
separate unit. Do not put anything else 
on it. Keeping it separately will aid 
in breaking down the bid if necessary 
and may also help in establishing unit 
prices for hanging fixtures. This data 
is often required on proposals. These 
separate sheets on fixtures, switch- 
boards, panels, and other equipment can 
be readily consulted and used when plac- 
ing orders for these materials. 


MAKING 
MILL SURVEYS 


Many medium and small sized mills or 
shops are finding themselves handicapped 
in their attempt to get into full swing in 
war production. This might result from 
one or two major reasons—inefficiency 
of tool and other machine operations, 
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WANT PRODUCTION 
INCREASED IN A HURRY? 


“Well, since Curtis Indus- 
trial Lighting Equipment has 
been installed we have been 
getting ‘day shift’ produc- 
tion 24 hours a day. 


WHERE WE USED 


INCANDESCENT Ase ike ee doing 10: consecre 
metal and has switched from steel to their new 
chip-proof Non-Metallic reflectors. We find them 
“In many places we used in- rigid and they are guaranteed to give first-class 


candescent lighting. Here, 
Curtis No. 589-T with 1500 
watt lamp was the answer 


° A “ 
Thee ans ctr te tated and ‘There are three different types: No. 1506 for 
maintain, and their Silver Mir- two 40 watt fluorescent lamps, No. 1507 for 
rored Glass Reflector provides three 40 watt lamps and No. 1508 for two 100 
No. 589-T a first-class, high-intensity watt lamps. 
directional lighting job. The No. 589-T unit has a 
special tripod holder with a cast metal ring at the “Those ‘Fluratex’ reflectors are finished in 
bottom, which protects the reflector. -- Fluracite. This is a baked, synthetic reflecting 
surface which is glossy white and very tough. 


IN THE REALLY HIGH BAYS OF pec yor We with Buoreacent lamps, We've 
t it possesses i 

ANOTHER DEPARTMENT WE USED | ‘ound, that it. possesses ‘unasually "high re 

CURTIS NO. 1570 water, or with any of the common (non-abrasive) 


compounds. Curtis has used Fluracite 


“This is made for the new 3KW Mercury on their fluorescent products for over 314 years 
Mazda AH-9 lamp. We found that one unit 


to a bay gave us an A-] wr . P 
Seiten fob. Thats walk I'm sure the Curtis representative 


. . fae lop! P> would be happy to help you with your 
a ee one lighting job or if you like, you could 
No. 1570 write direct to the factory.” 

















CURTIS LIGHTING, INC. 


6135 W. 65TH STREET... CHICAGO 
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THE EYE OF A NEEDLE 


In a needle’s eye we see a moral for industry. 
Just as the delicate job of threading a needle 
goes easier and faster when there is plenty of 
light, so the delicate jobs of industry are done 
better and quicker with adequate lighting, prop- 
erly placed. You can count on Silv-A-King equip- 
ment to give you plenty of light, and on Silv-A- 
King’s 21 years of experience for proper layout 
and installation. Silv-A-King lighting engineers 
will be glad to advise you on either fluorescent 
or incandescent installations. 
Bright Light Reflector Company, Inc., 
1033 Metropolitan Avenue, Brooklyn, N. Y. 


Write for new, 16-page Silv- A-King book: 
“Light Is An Essential Production Tool” 





FLUORESCENT + INCANDESCENT 


A FewTypical Silv-A-King Users: 


AC SPARK PLUG 
GENERAL MOTORS 


FISHER BODY 
INTERNATIONAL HARVESTER 
JONES & LAUGHLIN STEEL = 
PITTSBURGH PLATE GLASS is 


and many othars 


ey 


EQUIPMENT 





SILV-A-KING MAKES Light work FOR YOU 


90 








[FROM PAGE 88] 


possibly due to inadequate wiring; and 
poor seeing conditions, due to inade- 
quate lighting equipment and the condi- 
tion of surroundings. 

The Northern California Electrical 
Bureau, San Francisco, offers its con- 
tractors the following simple and inex- 
pensive suggestions for surveying these 
plants to correct such handicaps. 

The first step is to make a survey of 
each plant in question, listing the fol- 
lowing pertinent data: 

The name of the plant. 

The nature of the work being done. 
The urgency of their production. 
The manpower of the shop. 

The working shifts. 

The machine load. 

The present feeder capacity. 

The style or type of lighting. 

9. Condition of walls and ceilings. 


PNAVPS PN 


Once the survey data has been gath- 
ered on a number of cases, it should be 
classified into different groups. Experi- 
ence has proved that a large portion of 
this type of shop or mill easily falls 
into a relatively few classes. 

Classification of the type suggested 
will facilitate the making of recom- 
mendations for better effectiveness of 
the electrical system. 

Recommendations that might be made 
to increase the usefulness of the lighting 
system would include the following: 

1. Elimination of glare. 

2. Proper cleaning and maintenance 
of fixtures. 

3. Proper maintenance of surround- 
ing areas, making sure such areas do 
not absorb too much light. 

4. Possible rearrangement of lighting 
fixtures in relation to the work. 

5. Elimination of sharp and danger- 
ous shadows. 

Also, with respect to the power sys- 
tem, the following suggested recom- 
mendations apply: 

1. Conventional maintenance of mo- 
tors and equipment taking into consid- 
eration dust, oil, moisture, vibration, 
alignment and actual load conditions. 

2. Larger feeders or redistribution of 
load where overloaded circuits exist. 

3. Elimination of overload conditions. 

4. Running motors at rated load to 
help power factor conditions. 

5. Use of capacitors where power fac- 
tor needs to be raised when other means 
have failed to produce results. 

6. Ample capacity of the system to 
deliver rated voltage at the outlet. 

The additional information regarding 
manpower, production, etc., might easily 
be used to substantiate requests for pri- 
ority ratings on the materials needed. 
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DISTRIBUTION 


G-E Fiberduct underfloor raceways make power conveniently available wherever they 
are installed. Fiberduct systems will aid war production. Machines can be moved. Whole 
production lines can be rearranged for better efficiency. Your customers will like G-E 
Fiberduct underfloor power distribution. 


OUTLETS WHERE NEEDED 


Outlets can be installed anywhere along the duct after the duct is installed. Inserts to 
accommodate outlets are available for presetting at the factory or on the job and for 
“after setting” at some later time. 


LONG LIFE 


G-E Fiberduct can be used to carry lighting circuits, telephone lines or signal systems as 
well as power lines. It is made of non-corrodible, impregnated fiber and is moisture- 
resistant and high in mechanical strength. Long service is assured. G-E Fiberduct is avail- 
able in two sizes with 3 sq. in. and 5 sq. in. 
areas respectively. Wall thickness of ducts is 
35 in. Tas noni of the duct is smooth so that aK aK KK KKK x * 
wire pulling will be easy. >. ¢ 



















Gongeet Hoaeie Co. 

: : Section C921-8 

For further information see the nearest G-E Appliance and Merchandise Dept. 
Merchandise Distributor or mail the coupon WK Bridgeport, Conn. 


fora catalog.'! Sirs: Please send me the G-E Fiberduct catalog. 









Name 


GENERAL &% ELECTRIC 7 
kKaKeKeKeKhe KKK KK 
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Air Raid Alarm Control 


This new air raid alarm control 
signed primarily for private use to supple- 
ment general signals. It may be used for 
bells, horns or sirens, within its rated 
capacity of 10 amperes single pole and is 
adaptable to loads of any capacity with the 
use of a relay. Selector switch at left is 
normally in alarm position, requiring a 
momentary contact of trigger switch at 
right to set control in action. At the end 
of two minutes the alarm stops. Subse- 
quent operations of trigger switch will not 


is de- 


affect the two minute cycle. Device is 
synchronous motor driven and_ should 
motor fail to start it may be operated 
manually. Standard model provides 29 


intermittent signals for alarm during its 
two minute operating period for use with 
bells or horns. An “all clear” signal of 
two minutes steady operation is provided. 
Tork Clock Company, Mt. Vernon, N. Y. 


Switch 


A new multicircuit switch for aircraft 
service has been announced. It opens, 
closes or transfers as many as 20 circuits 
simultaneously by means of a two-position 
operating knob. Contact mechanisms used 
are G-E_ switchettes stacked in pairs. 
Switchette is snap action, double-break 
in construction, giving it a high current 
rating. Switch is available with from 8 
to 20 switchettes and in either single 
circuit or two circuit form. A shaft toggle 
switch insures positive switch position. 
General Electric Co., Schenectady, N. Y. 





G-E SWITCH 








TORQ ELECTRIC MOTOR 


Motor 


A new all-enclosed, fan-cooled, polyphase 
motor known as Type EA. It is recom- 
mended for applications where sealed pro- 
tection is required. Type EA is built in 
steel and precision sealed against chips, 
oil and abrasives. Some of the features 
are totally enclosed, fan-cooled, ball bear- 
ings, welded steel stator frame, winding, 
ground shaft, dynamically balanced and 
all welded rotor. Disassembly of Type 
EA motor is quick and easy. The Torg 
Electric Manufacturing Co., 6609 Car- 
negie Avenue, Cleveland, Ohio. 


Insulating Varnishes 


New types of Bulls-Eye brand of elec- 
trical insulating varnishes have been 
developed. Type G insulating varnish com- 
bines the highest elasticity over the maxi- 
mum range of temperature with high im- 
pregnating qualities. It can be used for 
binding cotton, glass or asbestos fibres or 
coating tape made of these materials, or of 
paper. Its adhesion to glass, toughness, 
flexibility and dielectric strength make it 
outstanding as a Glasbinder for Fiberglas 
covered wire, it is claimed. Other types 
are—Type BF insulating varnish for im- 
pregnating coils, motors and transformers 
and offered both in black and yellow. 
Type KR is also produced in black and 
yellow. It can be used for impregnating 
cloth and on laminated metal sheets which 
can be fabricated after the application of 
the varnish. Insulating Varnish Division, 
William Zinsser & Company, Inc., 516 
West 59th Street, New York, N. Y. 
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SHERMAN FIXTURE CONNECTOR 


Fixture Connector 


A new improved fixture connector, made 
entirely of plastic has been announced. 
Connector is the set-screw type. It is 
made in two colors—red for hot wire and 
white for ground. This* provides an easy 
means of identifying connections and is a 
convenience, especially on old wiring that 
is not polarized. The plastic material is 
tough and durable. The body of the con- 
nector has been made slightly larger and 
the Vee-shaped opening for wires has been 
increased in size. It requires no_ taping. 
H. B. Sherman Mfg. Co., Battle Creek, 
Mich. 


Emergency Light 


The damage control light is a high in- 
tensity source of emergency light intended 
primarily for use by damage control per- 
sonnel on board ship. Can also be used 
by fire departments, power companies and 
industrial plants for lighting of emergency 
repairs. Jt is available in three different 
types. No. 9991 is complete with Navy 
type storage battery; No. 9992 is for use 
with six No. 6 dry cells and No. 9993 with 
adjustable straps is for use with standard 
storage battery. Some of the features are 
a lamp head assembly, consisting of lamp 
housing to which is riveted a channel de- 
signed to enable vertical positioning of 
lamp; an “on-off” switch; a sealed-beam 
lamp, Navy Type SB-1; and a cover and 
attached bracket for holding lamp housing 
and handle. The F. W. Wakefield Brass 


Company, Vermilion, Ohio. 





WAKEFIELD EMERGENCY LIGHT 














That Save Vital Metal 
and are 


First to be Wrapped and Sealed in Cellophane 


8 


Perfect Adhesiveness and Tensile Strength 


© 


Strong, Durable Core 


4) 


Colorful Attractive Boxes 


© 


A Company in the Insulation Business Since 1878 





Sold Exclusively Through 
Distributing Wholesalers 


HAZARD INSULATED WIRE WORKS 
DIVISION OF THE OKONITE COMPANY 


Wilkes-Barre, Pennsylvania 
Offices in Principal Cities 


PANTHER + DRAGON 


“BUY U.S. WAR BONDS... Every Payday FRICTION AND RUBBER TAPES 


All Hazard Employees BUY U.S. WAR BONDS” 


os 
LS 
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Push Button Stations 


A new safety pull-push button line of 
| heavy duty interchangeable units has been 
| announced. It uses both the pull and push 
action. Two operations are performed 
with one button which cuts in half the 
number of buttons formerly required. This 
falls into layout for most control installa- 
tions, since motors are stopped and started, 
motions are forward and reverse, up or ee 
| down, the operations usually being per- 
formed in pairs. The button is pushed 
to stop the motor, but it must be pulled 
to start. This line includes momentary, 
3 position; momentary and maintained, 3 
position; and maintained, 2 position, of 
the pull-push; momentary start of the pull 
| and momentary stop of the push type. The 

Arrow-Hart & Hegeman Electric Co., 103 
| Hawthorn St., Hartford, Conn. 


[FROM PAGE 9} 





A.H.&H. PULL-PUSH 
BUTTON STATION 





e a 

AS There is no getting away from it! To combat Blackout Bulb 
y A] the increasing threat of sabotage, properly A new blackout bulb which can be kept 
planned floodlighting installations leave no burning for emergency lighting withow 
id ‘ Th b “lioh 99 need for window shades or blinds is now 
room for si e-stepping. ey become ight traps ready for use in war plants and govern- 
which prevent approach to vulnerable areas—or ment buildings. In war factories, the bulbs 
f h will be installed along manufacturing 
escape from them. aisles, on stairways and in halls. The 
Guarding the plants which make America strong is blackout lamp is coated with an outer 


covering of black except for an orange- 
red opening through which a narrow beam 
of light passes. The downward direction 
of this beam prevents any direct rays of 
light from being seen by planes. Oper- 
ated at 15 watts, each bulb will provide 
emergency lighting for an area of approx- 
imately 200 square feet. Westinghouse 
Electric & Mfg. Co., Bloomfield, N. J. 


one of the many ways Goodrich Industrial 
Lighting serves the nation today. 


ELIPSO STANDLITE 


A typical Goodrich development in 
lighting. Provides a veritable barrier 
of light through which intruders 
cannot penetrate without immediate 
detection by guards or watchmen. 
Finished in permanent porcelain 
enamel and completely weather- 
proof. Literature on request. 










Protecting vital plants with floodlighting—saving 
man-hours in production—Goodrich industrial fix- 





tures are serving America’s war effort everywhere. 


SOLD ONLY THROUGH ELECTRICAL WHOLESALERS 
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GENERAL OFFICES AND FACTORY: 4602 BELLE PLAINE AVENUE, CHICAGO, ILL. WESTINGHOUSE BLACKOUT BULB 
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SANGAMO TIME-SWITCHES 


Industrial plants engaged in war production 
need the protection of floodlighting for vital property. Factory DURING BLACKOUTS 
yards, railroad sidings, building approaches, substations, oo any current interrup- 
transformer banks — all are considered vital property. San- tion, as for instance when a master- 
a . . -_ switch is pulled for a temporary 
gamo Time-Switches secure greater operating dependability aeant, Seem URN ameneets 
and convenience for floodlighting systems. Contrary to human Dial Time-Switch will continue to run 


. : 4 . for ten hours. An automatic carry- 
traits, a Sangamo Time-Switch does not forget to turn lights os Ga dice ier teh abitens 
on or off at the proper time ... all operations are fully automatic operation when the current is off. 
— therefore dependable. Install the time-switch described on The clockepring rewinds automatic: 

P E t ‘ ally when the current is restored, 
this page for protective floodlighting systems. and the time-switch resumes its nor- 


mal synchronous operation. 


SANGAMO ELECTRIC COMPANY iiviNors 
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Wheeler Installations maintain high- 
precision lighting levels round-the-clock! 





No longer need you count on lower out- 

put from your night shifts due to inferior 

, lighting and eyestrain. Modern installations 

ee ee bore of Wheeler Fixtures give you high-precision 

for quick and easy interchange. “daylight” lighting levels 24 hours a day... 

ability of reflectors. help to maintain top production with low 
spoilage on every shift! 

Wheeler Lighting is “skilled” lighting, 
designed to keep skilled eyes working at top 
efficiency. Developed through 61 years of 
specialized experience, Wheeler Fixtures 

RLM Open-End apply standard lamps to produce their max- 
Sieavessent Units imum of useful light per watt. Available in 

Available in two or threelamp ® complete line of industrial types. 
constructions, units can be Write for catalog of Wheeler Incandescent 
mounted from chain, conduit, or or Fluorescent Fixtures. Wheeler Reflector 
qdinch dO-wattlagsps REM unit, C® 275 Congress Street, Boston, Mase. 
... New York ... Cleveland. Representa- 


for use with 100-watt lamps also ‘ : _ heat 
available. tives in principal cities. 


RLM Duratach Units 
Made in Dome, Angle and all 





Distributed Exclusively Through Electrical Wholesalers 


REFLECTOR 
COMPANY 


Lighting Equipment Specialists Since 1881 





Ns 


[FROM PAGE 94] 


Lamp Starter 


A new manual-reset flucrescent lamp 
starter, called the “Master No Blink” 
which locks dead lamps out of the circuit 
allowing instant dead lamp replacement, 
has been announced. With this starter no 
current flows through the ballast after the 


| dead lamp has been locked out. This cur- 





rent-cut-off feature prolongs the life of the 
ballast. It also eliminates the “cooling” 
period. When the starter locks a dead lamp 
out of circuit, a small red button on top of 
the starter snaps forward. When the worn- 
out lamp is removed from the fixture, the 
red button is pushed in manually to reset 
the starter. Lamps can be changed without 
shutting off the current. The starter js 


available for only 30-, 40- and 100-watt 


| lamps.—General Electric Co., Bridgeport, 


Conn. 


G-E FLUORESCENT 
LAMP STARTER 





Fittings 


These fittings are molded from Saran, 
a new thermoplastic and are available for 
tubing sizes 4-in. to g-in. O. D. With 
these fittings it is possible to set up a 
complete chemically resistant piping system 
without the use of any metal. Fittings 
have a high tensile and bursting strength, 


| are non-corroding and non-aging and 


being non-conductors of electricity, are 
able to prevent formation oi galvanic 
couples. Can also be used on metal tubes. 


| Acadia Synthetic Products Division of 
| Western Felt Works, 4115 Ogden Ave, 
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Chicago, III. 


ACADIA FITTINGS 

































































SIMPLEST ANSWER 
POWER PROBLEMS 





Today’s race against time demands modern bus duct systems . . . built for mass production .. . 
engineered to save installation and maintenance time . . . designed for quick production changes 


Within a few brief months, the 
impossible has become routine in 
American industry. There is reason 
for pride—and hope—in that fact. 
But how has it been accomplished? 
By multiplying hours of work. By 
developing new and better methods. 
By short-cutting every step of every 
job. By finding simple answers to 
complex problems. 

Distribution of power and light 
to machine tools was one of those 
problems—complex because of the 
vast size of modern war plants, be- 
cause of constant changes in pro- 


pais 
ria aneee'e 


fe Feat mt 


The complete installation in this great ord- and many BullDog switches and panel- 
nance plant, one of the largest of its kind boards. 
impossible,” 
thousands of protective tendent, “to distribute power efficiently 
with any other system.” 


in the world, comprises miles of BUStri- 
bution DUCT, 
plugs for plugging in individual machines, 





BULLDOG “PLUG-IN” S 
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duction set-ups, because of the 
urgent call for speed, speed, speed! 
Yet there was a simple and easy 
answer to this problem — BullDog 
Plug-In Bus Duct Systems, which 
today are serving hundreds of key 
plants in which this war production 
miracle is being accomplished. 


Simple to Build —install — Convert 
BullDog Bus Duct is simple in de- 
sign — speedily manufactured by 
mass production methods. 

BullDog Bus Duct is simple to 
install, follows the roofers down the 
building. Machines can be plugged 


| esi 


wapy Saat ry | 


in anywhere—and go to work. 
Days, weeks, even months, of pro- 
duction time are saved. 


BullDog Bus Duct is simple to 
convert to any production change 
—readily moved or extended—and 
100% salvable. 

A straight line is still the shortest 
distance between two points. Bull- 
Dog Systems deliver power and 
light direct to machines at highest 
efficiency—with a minimum use of 
war-scarce materials. They are the 
simplest answer to one of industry’s 
most important problems. 


No other system meets these wartime needs 


Power and light where they are needed, 
when they are needed. 


System can be installed in new plants 
without waiting for machine layout. . . 
and machines can go to work as soon as 
the roof is on. 


Tool set-ups can be changed, machines 
moved, without interrupting light or power. 
Power operates at higher efficiency, with 
less voltage loss, than in any other system. 
An enclosed system, protected against 
breakdowns, sabotage and short circuits. 
System is engineered for maximum effi- 


cient use of war-scarce materials. No rub- 
nome ber needed. Valuable aluminum saved 


. for more critical war purposes. 


“It would have been practically 
says the Electrical Superin- 


Installation in a fraction of the time re- 
quired for old-fashioned wiring. 
Standard, interchangeable sections — 
100% salvable. Instantly convertible from 
one production set-up to another. 








BULLDOG 


ELECTRIC PRODUCTS CO. 
DETROIT, MICHIGAN 


BullDog Electric Products of 
Canada, Ltd., Toronto, Ontario 


Field Engineering Offices 
in All Principal Cities 


EMS—THE ARTERIES THAT SUPPLY POWER AND LIGHT FOR WAR PRODUCTION 





























































































Make Better 
WIRE JOINTS 


1 [FROM PAGE 94] 






Switch 


This new type of long-life safety switch 
is known as the Rolarc. It is available from 
100 to 490 incl. ampere capacity. Two cylin- 
drical rollers fabricated from high-are re- 
sistant material, are located above the final 
disengagement of the current rupturing 
members. These rollers form two parallel 
insulating barriers and are supported by a 
spring tension which, in the free position, 
holds the rollers flush against each other. 
When switch blade is opened it passes be- 
tween lubricated rollers. Immediately upon 
disengagement of the blade from the “line” 
stationary jaw, the rollers snap together 
forming an insulated barrier that interrupts 
the arc. Those rollers rotate with each oper- 
ation of the switch blade. Federal Electric 
Products Co., 50 Paris St., Newark, N. J. 






































CUT- AWAY VIEW 


... AND CONSERVE 
CRITICAL MATERIALS 


AVAILABLE NOW—''Wire-Nuts”” do not use Lead, Tin and 
Rubber, as required for solder-and-tape joints; so their 











availability is not affected by shortages of these critical Other IDEAL 
materials—and your work isn’t delayed a minute. War-Time Wiring 
Speed wiring jobs this fast, easy way. A pocket full of Job Speeders 
IDEAL “Wire-Nuts” and a wire stripper is all you need. ®@ Joist Borers 

The “Wire-Nut" threads onto the wire just like a nut on 

a bolt. Compare that with slow, messy solder-and-tape and @ Fish Tape Reel 
you realize why contractors who use ‘““Wire-Nuts”’ beat con- and Pullers 

tract dates . . . And they get superior joints. neater, better ; , 
electrically, stronger mechanically! @ Wire Strippers 
SIZES FOR EVERY JOB—For small conduit fittings as well © Cable Ripper 

as sizes large enough to join 3 No. 10 wires. FULLY 

APPROVED. @ Switch Box Sup- 














Listed by Underwriters’ Laboratories, Inc. a a Se ere 
SOLD THROUGH JOBBERS @ B-X Armor Cutter 
Write for FREE Samples, Now bd 
IDEAL COMMUTATOR DRESSER COMPANY 
1041 Park Avenue Sycamore, Illinois Instruments 


Sales Offices in All Principal Cities 


A new sensitive electronic limit bridge 
for precision resistance testing has been 
developed. Meter dial is uniformly cali- 
brated from zero center to ten per cent 
deviation on either side. Each division on 
dial reads one half* per cent. Simplified 
direct readings in plus and minus deviations 
from built-in predetermined __ resistance 
standard. Instrument also provides for ex- 
ternal standards supplied to specified val- 
ues. External and internal standards can 
bc used in combination. It is battery oper- 
ated and self-contained in an oak case. Auto- 
; matic cut-out switch disconnects batteries 
Speed up Fluorescent Fixture Installations and Roughing-in jis greatly simplified with ‘Wire- when instrument 1S not in use. Size is 14- 
Repairs with 'Wire-Nuts"’. Nuts''. No danger of fires or burned woodwork. by 104- by 8-in. Radio City Products Co., 
Inc., 127 West 26th Street, New York. 
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for 600-family Federal Housing Project 
at Bridgeport, Connecticut 










At left is shown the 


— Gach topo Colt Another Federal Housing 

murs eecanee Multi-Breaker in- ° : ° 

— Senn irs ecye paler Project — 150 buildings — 
ments . . . below, 600 apartments — complete- 
the outdoor install- ; s 
ation of Colt Meter ly equipped with Colt Multi- 
Socket T: h d 
pein Breakers and Colt Meter 
ee Sccket Troughs. 


All buildings are arranged 
for outdoor metering with 
4-meter troughing units... 
in addition, on thirty-one 





* » buildings is mounted a Colt 
‘ Multi-Breaker with an extra 
5 y socket for clock switch to 
a control the street lighting. 


In each of the 600 apart- 
ments, a Colt Multi-Breaker 
has been installed for dis- 
tribution, circuit protection 
and control. 


Write for Complete Information about COLT MULTI-BREAKERS 
... the Modern Way to Wire a House! 





COLT’S PATENT FIRE ARMS MFG. CO.- Electrical Division- HARTFORD, CONN. 
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| Protective Lighting Brackets 


These adjustable brackets are designed 
for pole mounting of protective lighting 
luminaires where vertical and horizontal 
adjustments are required. The pendant 
type bracket is available for inner or 
outer wiring. It will accommodate both 
L-M Fresnel and L-M Prismalite lumi- 
naires. The clamp-around type bracket 
will accommodate Fresnel and Prismalite 
luminaire used in combination with L-M 
Clampolite wet process porcelain head. 
The porcelain is held in compression of- 
fering maximum mechanical strength and 

minimizes the danger of interruption of 
W.... a line must service should the porcelain head become 
broken. Line Material Company, 800 


be strung—in a hurry—a . : ‘ >. 
—— —T North Eighth Street, Milwaukee, Wis. 


soldier has no time to baby 
tools. Under war conditions, 
Klein pliers and equipment 
are proving the wisdom of 
the policy of extra quality— | 
of added care in manufac- 
ture that has made the name | 
of Klein synonymous with 

the finest in tools among 

linemen and electricians— 

everywhere. Today, as in the 

past, under the acid test of 

war, this equipment is prov- 

ing to our sailors and our | 
soldiers here and in foreign 
lands that, the extra quality 
that has characterized Klein : | 
equipment ‘“‘since 1857” 
assures better work—per- | 
formed on time. 








LINE MATERIAL BRACKET 


Intercommunicating System 


This intercommunicating system, know! 
as Economical Expediter, consists of five 
station master and one sub-station. In- 
stallation can be made to include all 
masters to a total of five, a master and 4 
maximum of five sub-stations, or a com- 
bination of masters and sub-stations to 4 
total of five units. Operation on all sys 
tems is on 110 volts ac. or dic. Master 
station mechanisms are housed in walnut 
cabinets. Sub-stations are completely & 
closed in metal cases. In a system having 
one master and a set of sub-statiens know? 
as the Master Selective type, stations cam 
be placed at any distance up to 2000 teet 


. from each other and volume can be aé- 
WRG GE KLEIN & Sons justed by volume control. All a 
are available for use with 10, 20, 30, ™ 
Established 1857 a ee 50, etc. stations. Talk-A-Phone Mfg. Co. 
2 BELMONT AVENUE CHIFCAGO 


1219 W. VanBuren St., Chicago, III. 


Since 1857 


ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard Electric Corp., New York 
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... A HIGHLY EFFICIENT NON- 

METALLIC FLUORESCENT REFLECTOR 

UNIT IN KEEPING WITH THE 

DESIGN SPECIFICATIONS SET 

BY THE BUREAU OF STANDARDS 
AND W.P.B. 








ANNOUNCING THE NEW 
NON-METALLIC 








a 


FLUORESCENT 
REFLECTOR 


Here's SPERO's answer to metal restrictions on fluorescent reflector units 
—the NEW DUR-O.-LITE reflector with the high reflecting surface, easily 
cleaned and lasting finish. Designed to meet Bureau of Standards’ and 
W.P.B. requirements, this unit continues to maintain the established high 
efficiency factor synonymous with the name SPERO. 


In construction this unit is similar to SPERO's 1U248 unit. It's particularly 
designed for war plant use . . . wiring, auxiliaries and starters are mounted 
in raceway above reflector . . . reflector can be easily dropped for clean- 
ing or maintenance .. . knockouts make conduit or flexible cable mounting 
possible . . . designed for continuous end-to-end mounting . . . made for 
40-watt or 100-watt tubes for 110-125 volt A.C., also for other voltages 
... can be had with perforations for three tubes at no extra cost. 


We urge you to write, wire or phone us 
immediately regarding this METAL-SAV- 
ING FLUORESCENT UNIT .. . it's avail- 
able to meet your vital lighting needs . . . 
it uses a minimum of essential materials 
. . . it gives highest efficiency for today's 
lighting requirements. ACT NOW TO 
PUT BETTER LIGHT WHERE BETTER 
SIGHT IS NEEDED! 


FLUORESCENT FIXTURES— 

INCANDESCENT REFLECTORS—FLOODLITES 
—VAPOR PROOF UNITS—ELECTRICAL CON- 
STRUCTION MATERIALS 


THE SPERO ELECTRIC CORPORATION 


18222 LANKEN AVE. w CLEVELAND,OHIO 


Electrical Contracting, September 1942 






















YOU GET 
ALL THREE 


with a 


BLACKHAWK 
Pipe Bender 


2 





Blackhawk Benders do MORE 
than bend pipe. They include 
a Porto-Power Hydraulic Unit 
that can be used separately 
from the bending atiachments. 
Here is the triple utility: 


D PIPE BENDING 


Smooth, remotely controlled hydraulic 
power bends rigid conduit and pipe up 
to 4" diameter. Saves need for elbows 
and couplings and otherwise necessary 
cutting and threading. 


> MAINTENANCE 
AND PRODUCTION 


Big range of attachments adapt the hy- 
draulic unit to push, pull, 
bend, press, spread and 
clamp work. Pull gears 
and pulleys, lift machin- 
ery, (as shown at left)— 
do scores of other jobs 
allied to pipe bending. 


DP SPECIAL JACK 


Compact 10 or 20-ton ram (same as used 
in pipe bending) works in all directions 
Preferred to all 





— and at any angle. 
other types of jacks. 


MAIL COUPON TODAY 





BLACKHAWK IMFG. COMPINY 
Dept. P2992, Ml-a:rker, Ws 
¥ Send Full Information on your Pipe Benders. ® 


i iiscesisiniinisaisssniecsciihiptasacestieteniceciaceaininciaceninbiasiinidiieti 
i. 4 
SII ixiscticitninigenisedeinbilasiesaicistiiaianiingaalabihinahidlcemas 
Address................. A 





102 


EQUIPMENT 


[E EWS 


| [FROM PAGE 100) 


Lighting Unit 


A new unit for lighting high and 
medium high factory spaces, airplane 
hangars, etc. has been announced. It is 
known as Sterling No. 5526 and consists 
of a silvered glass reflector with Lite-Flo 
stipple in a metal housing with adjustable 
porcelain socket. Socket may be adjusted 
for use with 750, 1000 and 1500 watt PS 
lamps, as well as for 400 watt mercury 
vapor lamps. A feature is the housing 


| design which provides air passage between 


housing and reflector, permitting circula- 
tion both inside and outside reflector, 
which keeps temperatures at a minimum. 
Sterling Reflector Co., 1431 W. Hubbard 
St., Chicago, IIl. 


r 





STERLING LIGHTING UNIT 
as 
instrument 


This multitester, No. 423, a general 
utility volt-ohm-milliammeter, is for in- 
dustrial and commercial use. The 3-inch 
square meter has a movement of 395 micro- 
amperes or a sensitivity of 2,500 ohms per 


volt, while the instrument has a uniform 
ac. d.c. voltmeter sensitivity of 1,000 
‘hms per volt. Other features include 


high ohmmeter range of 10 megohms, each 





RCP INSTRUMENT 





shunt and multiplier individually calibrated 
to a close tolerance, while all multipliers 
are individually matched in pairs so that 
overall accuracy is within one per cent. 
Radio City Products Co., 127 W. 26th St. 
New York. 


Portable Floodlight 


A portable battery-operated floodlight, 
especially for combustible areas which 
cannot have installed lighting, has been 


developed. This unit is for use in such 
places as powder igloo interiors, powder 
magazines, freight car and warehouse in- 
teriors containing combustibles and dur- 
ing blackouts and other emergencies. It 
consists of a steel box, 19- by 9-{-in. by 
207-in., with a dust and vapor proof lamp 
housing mounted on bracket to allow point- 
ing in any desired direction. A _high- 
efficiency glass reflector, combined with 
pre-focus positioning of unit’s 50 candle- 
power concentrated filament type bulb and 
a diffusive lens, gives a powerful medium- 
angle floodlighting distribution. <A_ 5-cell 
storage battery with nonspill valves is 
housed in box. Quick exchange of dis- 
charged for charged batteries is made 
possible through a_ polarized connector 
wired to battery terminals. General Elec- 
tric Co., Schenectady, N. Y. 





G-E PORTABLE FLOODLIGHT 


Tester 

This instrument is for testing voltage 
breakdown of materials or components. 
Housed in a metal cabinet with sloping 
panel, it consists of a step-up transformer 
controlled by a variac; current-limiting re- 
sistors safeguarding equipment in event 
of a dead short; a relay indicating by 
panel light when there is a breakdown; 
meter providing direct-reading voltages; 
and rectifier and filter *circuit providing 
high-voltage d.c. High voltage is applied 
by a fixture or test prod connecting proper 
receptacle on instrument panel, as well as 
by second connection to ground binding 
post on panel. It operates on 110-volt 60 
cycle a.c. Industrial Instruments, Iric., 19 
Culver Ave., Jersey City, N. J. 
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Your Ceiling 


Prices [FROM PAGE 20] 


costs in accordance with the labor hour 
formula given here, computing the num- 
ber of labor hours your journeymen 
work and adding the pro-rata share of 
overhead. If you must freeze your serv- 
ice prices at loss figures, you have three 
ways out. Cut your overhead expense 
under the March 
pense, we mean, not the percentage used 
in computing estimates, cut your labor 
cost by better supervision or improved 
equipment, if you can get it, or increase 
volume the 
ratio of overhead to sales. According to 
Section 2 in the General Maximum 
Price Regulation, you cannot exceed 
the maximum prices charged for the 
same or similar commodities or services 
during March, so you cannot revise 
prices upward if analysis discloses that 
they are inadequate to take care of over- 
all costs. You must cut costs or increase 
sales with effective advertising and sell- 
ing promotion. But, first, you must 
analyze your operating figures on serv- 
ice or repairs to know where they stand 
on this critical problem. Because repair 
sales should outrank sales -of electrical 
goods for many contractors during this 
war, those who knowingly or unknow- 
ingly hog-tie themselves to a loss on 


total, the dollar ex- 


service repair to reduce 


service because of slaphappy costing or | 


recording, will find the deficit increas- 
ing with the months. So, take the neces- 
sary steps to correct a dangerous situa- 
tion now. 


Overhead Methods 


An important consideration over- 
looked by many contractors is that the 
overhead percentage used on current 
jobs is usually the percentage on sales 
for the previous year or in other ways 
based upon the previous year’s ratios. 
In other words, such contractors were 
costing March jobs with an overhead 
percentage ratio for 1941. If expenses 
had remained stationary from January 
1941 to March 1942, no harm is done 
but everyone knows that expenses dur- 
ing this period were on the upgrade and 
that some contractors expanded, which 
would tend to make the March per- 
centage too low. The contractor who 
has trouble earning profit under price 
ceilings will find it due to the use of an 
Overhead percentage that is too low 
because it is too old. If he used such a 
Percentage on March repair jobs, he 
should apply correctives as outlined in 
this article, using the labor hour cost as 
the basis of computation. 
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WHERE YOU NEED IT... 
WHERE YOU WANTIT... 


For full illumination of Parts Bins, 
Tool Crib Bins and Shelves, Stock- 
room Shelves, Carton Stacks, File 
Rooms, Library Stacks — wherever 
you need "quick, accurate seeing” 
from top to bottom, install PERMA- 
FLECTORS, the silvered-glass 
reflectors especially designed for 
this purpose. Easily, quickly, inex- 
pensively installed. Get prompt 
delivery ... No priority on GLASS! 


oA \\Nas 











HIGH-EFFICIENCY PERMAFLECTORS 


SILVERED GLASS 


Comsene Critical War Materials 





Decrease Spoilage — Reduce Accidents — Speed Production 
Tae WEAK spots 


In YOUR PLanT! 


Need MORE light, BETTER light 
here and there in your production 
line? & Put in Permaflector 
Auxiliaries" — the high-efficiency, 
silvered-glass reflectors that put 
the light where you need it, as you 
want it! © A size and shape for 
any desired distribution. © Easily, 
quickly, inexpensively installed 
without affecting work flow. © 
Use Minimum Critical War Mate- 
rials! © Specify Permaflectors! © 
A Pittsburgh lighting engineer will 
be glad to go over your plant 


without obligation! 
Tart 


PITTSBURGH 
REFLECTOR CO. }aam 


complete informa- 
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Sign. 


402 OLIVER BLDG. - PITTSBURGH, PA. 


Permaflector tion, prices. 
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EMERGENCY CODE COMMITTEE 
HOLDS SECOND CONFERENCE 


Machine tool wiring rules, code 
amendments to permit the use of rubber 
substitutes, motor overcurrent protec- 
tion and a number of other changes in 
the National Electrical Code were re- 
viewed and approved by the second con- 
ference of the Emergency Committee of 
the Electrical Committee, NFPA. The 
meeting was held in New York on Tues- 
day, August 4, with Chairman Alvah 
Small presiding. The following members 
of the committee were present: L. F. 
Adams, George Andrae, E. A. Brand, 
M. M. Brandon, Paul Ferneding, R. L. 
Lloyd, J. D. Lynett, W. J. Mahan, A. H. 
Schirmer, and V. H. Tousley. E. S. Mc- 
Connell was present as alternate to 
Member Brand. R. B. Shepard sat in 
the meeting as a guest. Upon approval 
of the committee, A. B. Smith was 
authorized to act as alternate to Member 
Adams. 

As a matter of policy it was voted that 
any member, alternate, or special mem- 
ber of the Electrical Committee be auth- 
orized to attend the meetings at any time 
as an observer; and that others should 
be authorized to attend the meetings 
only by invitation of the Committee. 
Frank Thornton, Jr., a member of the 
Electrical Committee, attended this sec- 
ond meeting of the Emergency Commit- 
tee as an observer. 

A question was presented at the first 
meeting of the Emergency Committee 
as to whether Interim Amendment No. 
47, on the recognition of varnished-cam- 
bric insulated armored cable, was in- 
tended to recognize for conductor insul- 
ation of 0-600 volts the thickness of 
metal armor strip now approved under 
section 7111 of the 1940 Code for ar- 
mored cable for voltages over 600. 

After an extended discussion of the 
points involved, during which Mr. Mc- 
Kinley of the General Electric Company 
was invited to address the meeting, the 
following interim amendment = was 
adopted: 


INTERIM AMENDMENT NO. 68. 
Section 93341, 1940 National Electrical 
Code. Approved August 4, 1942. 

Amend section 93341 of the 1940 Na- 
tional Electrical Code, on varnished- 
cambric armored cable, by the addition 
of the following note: 
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For the duration of the war, armored 
cable of No. 4 and larger, for 600 volts 
or less, installed as exposed work in in- 
dustrial locations, may have a metal 
armor strip of the thickness now ap- 
proved under section 7111 of the 1940 
National Electrical Code for armored 
cable for more than 600 volts. 


Consideration was given to the con- 
ductor insulation of treated paper and 
an outer braid as previously submitted 
to the Emergency Committee by the 
Anaconda Wire & Cable Company, and 
briefly described in the minutes of the 
june 30 meeting of the Emergency 
Committee. A special subcommittee in- 
cluding Messrs. Ferneding, Lynett, and 
Brandon, appointed at that meeting to 
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confer with S. J. Rosch on additional 
tests of the insulation submitted, re- 
ported to the meeting as follows: 

“Several meetings of the Special Com. 
mittee were held and as a result of the 
discussion of the characteristics of the 
material as brought out by the original 
tests and the supplementary tests, the fol- 
lowing recommendations were agreed 
upon: 

1. That TF wire be permitted for the 
Emergency in nonmetallic sheathed 
cable, knob-and-tube wiring, and open 
wiring. 

2. That the maximum operating volt- 
age be 600 volts. 

3. That the thickness of insulation be 
such that the over-all diameters will be 
comparable with those for Type R wires 
of the same gauge. 

4. That the material be marked with 
the manufacturer’s name and the type 
designation “EP” throughout the length 
of the wire. 

5. That wire of this type be examined 
and tested at the factory and, if ap- 
proved, be labeled before shipment. 

6. That in junction and pull boxes 
where more than four conductors larger 
than No. 10 are used, the conductors be 
individually wrapped in noncombustible 
tape. 

The material is judged unsuitable for 
use in damp locations or for use in 
hazardous locations. 

No agreement was reached with re- 


























“But | thought | could charge anything | wanted to for floor plugs? The Gov- 
ernment only specified ceiling prices!" 
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Appleton Explosion-Proof Lighting Fixtures 
“THE COMPLETE LINE” 


Uninterrupted war production demands safety in haz- 
ardous locations—the extra margin of safety offered by 
APPLETON Explosion-Proof Lighting Fixtures and 
other equipment. 

Hundreds of APPLETON types— all expertly designed, 
all skillfully built in Appleton’s own foundries and 
fabricating plants—include exactly the right fixture or 

fitting for every installation. All 
are Underwriters’ Laboratories 
approved and conform to every 
code requirement. 
To save time—specify 
APPLETON on every order! 


Appleton Vapor-Tight 


Lighting Fixtures 
“THE COMPLETE LINE” 


For locations where moisture due to 
steam or other vapors may Cause serious 
trouble. Don’t take chances — specify 
APPLETON Fixtures—highest quality, 
modern design, conforming strictly to 
all code requirements. 

“The Complete Line” includes 16 dif- 
ferent Vapor-Tight “Unilet” bodies, in 
a range of sizes and options as to lamp- 
guards, colors, switches, renee and 
reflectors that make possible thousands 
of different lighting combinations. ; 

Whatever any job requires—save time 
by specifying APPLETON! 


Sold Through Wholesalers 
APPLETON ELECTRIC COMPANY 


1704 WELLINGTON AVENUE CHICAGO, ILLINOIS 
Branch Offices: NEW YORK, 76 Ninth Avenue © DETROIT, 7310 
Woodward Avenve * CLEVELAND, 1836 Euclid Avenue * SAN 
FRANCISCO, 655 Minna Street * ST. LOUIS, 420 Frisco Bldg. * LOS 
ANGELES, 100 North Santa Fe Avenue * ATLANTA, 203 Luckie 
Street. N.W. © BIRMINGHAM, 6 N. Twenty-first Street * MIN- 
NEAPOLIS, 305 Fifth Street, S. © PITTSBURGH, 418 Bessemer Bidg. 
Resident Representatives: Baltimore, Boston, Cincinnati, 
Dallas, Denver, Kansas City, Milwaukee, New Haven, New 
Orleans, Philadelphio, Seattle. 


APPLETON 
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spect to the use of this wire in conduit. 
electrical metallic tubing, or other metal 
raceway so no recommendation is being 
made.” 

A new type of conductor insulation, 
together with an Underwriters’ Labora- 
tories, Inc. fact-finding report on it, 
was submitted by the National Electric 
Products Corporation. This insulation 
is intended to replace rubber insulation 
for all standard sizes of conductors for 
the duration of the war. The insulation 
consists of a layer of cellulose-acetate 
butyrate (termed Kodapak by the manu- 
facturer) placed directly over the cop- 
per conductor, surrounded by a spirally 
wound wrap of paper and an outer braid 
of fibrous material. 

The cellulose-acetate butyrate is ap- 
plied as two 0.0016-in. strips lapped 
around the conductor and with each strip 
lapped over itself, thus forming two con- 
centric tubes. These strips are sealed 
through the operations that follow. The 
paper, which is of a specially treated 
nature, is applied over the cellulose- 
acetate butyrate strips in folds which 
are ironed down to give a round exterior. 
The outer braid is similar to that on a 
standard rubber-covered conductor and 
the over-all diameter is the same as cor- 
responding sizes of rubber-covered con- 
ductors. 

During the consideration of these two 
conductor insulations by the Emergency 
Committee, S. J. Rosch, of the Anacon- 
da Wire & Cable Company, and R. W. 
E. Moore, of the National Electric 
Products Corporation, were invited to 
address the committee. 

After a discussion that extended over 
several hours, the following interim 
amendment to the Code was adopted: 


INTERIM AMENDMENT No. 69. 
Section 3005, 1940 National Electrical 
Cede. Approved August 4, 1942. 

Add a note to section 3005 of the 1940 
National Electrical Code, on Types of 
Conductor Insulation, to read: 








MOTOR PRICE 


HUDDLE _ finds 
(L. to R.) L. R. Bradford, Bradford 
Armature Works, East St. Louis, Ill.; 
T. M. Russell, Russell Electric Motor 
Repair Shop, Mobile, Ala.; and J. M. 


Chandlee, Century Electric Co., St. 
Louis, Mo., talking over rebuilt motor 
prices. 
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To assist in conserving rubber, and 
for the duration of the emergency, 
conductors with emergency insula- 
tion (Type EI+) may be used as the 
ungrounded conductor for nonmetal- 
lic sheathed cable run exposed and 
for open wiring on insulators under 
the following conditions: (1) in dry 
locations only; (2) for voltages not 
exceeding 600 volts; (3) if there are 
more than four conductors larger 
than No. 10 in an outlet or junction 
box, or in a cabinet or cutout box, 
the conductors must be individually 
wrapped with noncombustible, in- 
sulating tape. Type EI conductors 
shall not be used in damp or wet lo- 
cations; nor in any hazardous loca- 
tions except as provided for open 
work in section 5075. 

t+ Note: Underwriters’ Laboratories, Inc. will 
test and label wire with this new type of in- 
sulation. The details of the standards for listing 
will be determined by the Laboratories through 
an industry conference. The thickness of insula- 
tion shall be such that the over-all diameter will 
be that of corresponding gauge sizes in standard 
rubber-covered conductors. 

Interim Amendment No. 44, as 
amended at the Emergency Committee 
meeting of June 30 (Page 5 of minutes), 
on the recognition of slow-burning 
weatherproof, weatherproof conductors, 
and other type specially approved for the 
purpose, as the grounded conductor on 
wiring systems of 600 volts or less, was 
further amended by inserting after the 
words “Type WP” in the fifth line of 
the report of June 30 the words and 
letters “emergency insulated conductors 
(Type EI)’; and by deleting the words 
“provided the circuit does not operate 
at more than 600 volts to ground” which 
appears at the end of the paragraph. 

Interim Amendment No. 44 on Types 
of Conductor Insulation, as further re- 
vised, will now read: 


INTERIM AMENDMENT NO. 44. 
Section 3005, 1940 National Electrical 
Code. Approved April 9, 1942, Revised 
June 30 and August 4, 1942. 


To assit in conserving rubber and 
for the duration of the emergency, 
on alternating-current systems, slow- 
burning weatherproof conductors 
(Type SBW), weatherproof conduc- 
tors (Type WP), emergency insul. 
ated conductors (Type EI), or other 
type specially approved for the con- 
ditions, may be used as the grounded 
conductor in any of the wiring meth- 
ods of Articles 320 to 364 inclusive of 
this chapter. 


SB, SBW, and WP Conductors for 
Concealed Work 

The Special Committee appointed at 
the June 30 meeting of the Emergency 
Committee consisting of Messrs. Brand 
and Mahan to study the question of 
recognition of slow-burning (Type SB), 
slow - burning weatherproof (Type 
SBW), and weatherproof (Type WP) 
conductors for concealed (knob-and- 
tube) work (Page 4 of minutes), re- 
ported that the sub-committee had no 
recommendation to make. A motion to 
recognize these insulations for concealed 
knob-and-tube work received no sup- 





WHEN INSPECTORS MEET interest- 
ing stories are told. Amusing experi- 
ences are being swapped in Chattanooga 


by (L to R) W. L. Williams, Chief 

Electrician, City of Cattanooga; E. D. 

Armstrong, Tennessee State Electrical 

Inspector, Knoxville; and H. L. Thomas, 

Chief Electrical Inspector, City of 
Memphis. 





port. The report was received and the 
special committee discharged. No fur- 
ther action on this subject was taken 
by the Emergency Committee. 


Machine Tools 


On motion of Member Ferneding, who 
is Chairman of the Technical Subcom- 
mittee, Article 670 on Machine Tools, 
as printed on Page 104 of the Report of 
the Article Committees issued July 1, 
1942, was approved as an interim amend- 
ment for the duration of the war. Chair- 
man Small stated there was no conflict 
between Article 67 and the ASA Stand- 
ard on Machine Tools. 


INTERIM AMENDMENT NO. 70. 
Article 670, 1940 National Electrical 
Code. Approved August 4, 1942. 

Amend the 1940 National Electrical 
Code by inserting the following as the 
text of a new article, Article 670, Ma- 
chine Tools. 


ARTICLE 670—MACHINE TOOLS 
General 

6701. Scope. The provisions of this 
article apply to the electrical equipment 
for motor-driven, complete metal-work- 
ing machines, not portable by hand, hav- 
ing one,or more tool and work holding 
devices used for progressively removing 
metal in the form of chips. 

6702. Application of Other Articles. 
The following provisions cover the re- 
quirements for electrical wiring and 
equipment on machine tools within the 
scope of this article. They are in addi- 
tion to or amendatory of the applicable 
provisions of other articles of this code, 
which apply except as modified in this 
article. 


Wiring Method 

6711. Conduit. Conductors shall be 
in rigid metal conduit, except as provided 
in sections 6712 to 6714, inclusive. 

6712. Flexible Metal Conduit. Flex- 
ible metal conduit may be used only 
where necessary to employ flexible con- 
nections for small or infrequent move- 
ments, as at motor terminls, and pro- 
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America is now thoroughly awake to the 
seriousness of what lies ahead. There is a 
definite realization that we can lose this war 
if we do not take advantage of every one of 
our national resources. 


The sources of virgin raw materials, -- ore 
mines, coal mines, mines from which alloying 
materials are produced -- are being drawn 
upon to their limit. But now the steel indus- 
try, in order to produce the necessary steel 
for tanks, guns, planes, ships, shells, bombs, 
machines and other vital war material, needs 























6,000,000 tons of scrap in addition to the 
regularly available supply to achieve its goal. 


The extra supply of iron and steel scrap is 
largely beyond the control of our industry -- 
it is in the hands of more than a hundred 
million Americans. In order that ultimate 
Victory may be assured, every individual 
must adopt an objective, fact-facing attitude 
and pledge himself to help in the mobiliza- 
tion of every pound of iron and steel scrap 
and make it available, through regular 
channels, in order that it can be converted 
into prime steel. 


This Advertisement Sponsered By 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
YOUNGSTOWN, OHIO 


In Cooperatian With The U.S. Government Salvage Campaign 


“Electrical Contracting, September 1942 








“Picking th g 
correct tap is 


EASY 


y 
\ 


from the MOST COMPLETE lin 
of Cable Taps ; 


Now you can select from a really 
complete line of standard and special 
taps. Every one carefully designed 
and manufactured. 


Parallel and 90° taps — and combi- 
nations —in the widest variety. For 
conductor sizes up to 1,000,000 CM. 



















Gutter Tap ‘Mstecne:| 
with Bake- 
lite Cover. 
Insulating 
covers can be fur- 
nished for all types 
of Penn-Union ca- 
ble taps. 


3: OME 
. 


% 
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2-way Gutter Tap. Main § 
and branch sizes 8 to } 
1,000,000. 


Two Separate 
Parallel Taps 
to a continu- 
ous main con- 
ductor, 





Combination Cable 

aps; one branch 
Parallel to main, << - 
and one at 90°. ; " 






Hinged Clamp of Penn- 
Union Type HFM makes 
installation easy. Multi-slit 
tapered sleeve assures per- 
manent grip 
on branch, 


Positive Equalized Pres- 
sure on main and branch, 
with Penn-Union Type 
SM. Tightening torque is 
accurate measure of the 
clamping force, 

Also the most complete line of Serv- 
ice Connectors — Terminals — anda@® 
thousands of other fittings, for all % 
requirements. Write for catalog. 


PENN-UNION 


ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 





cs 
r 


PENN- 
UNION 


Conductor Fittings 
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vided that the flexible metal conduit is 


| not subject to oil or moisture. 








6713. Continuously Moving Parts. 
Wiring connections to continuously mov- 
ing parts of a machine tool shall be of 
approved type, extra-flexible, non-metal- 
lic-covered, multi-conductor cable. Con- 
ductors shall conform to section 6722. 

6714. Compartments and Raceways. 
Compartments and raceways within the 
framework of a machine tool may be 
used to enclose conductors, provided 
they are isolated from coolant and oil 
reservoirs and are entirely enclosed. Con- 
ductors in machine compartments and 
raceways shall be secured and so ar- 
ranged that they will not be subject to 
mechanical injury or abrasion. 

6715. Number of Bends in Conduit. 
If a run of rigid metal conduit does not 
exceed 25 feet in length, and the con- 
ductor fill does not exceed 30 per cent of 
the cross-sectional area of the conduit, 
the requirements of section 3471 shall not 
apply. 

Conductors 


6721. Sizes Permitted. Branch-cir- 
cuit and control conductors shall not be 
smaller than No. 14, except that contro! 
conductors in flexible, non-metallic, 
multi-conductor cable to continuously 
moving parts may be as small as No. 16 
if all such conductors are insulated for 
the maximum voltage of any conductor 
in the cable. 

6722. Type. Conductors shall be of 
a type suitable for conditions of use. 
Type SN wire shall be used where sub- 
ject to oil or coolant. Flexible, non- 
metallic, multi-conductor cable shall have 
an oil- and moisture-resistant insulation 
with a flame-retardant outer covering. 

6723. Identification of Conductors. 
Conductors shall be identified either by 
color code or by other distinctive means. 
White or natural gray coloring shall be 
used only for a grounded conductor, and 
green only for a cenductor used to 
ground the frame of equipment. 


Control Equipment 


6731. Mounting. Controllers _ shall 
be mounted in such a manner as to guard 
against mechanical injury, oil, coolant, 
dust, and dirt. 

6732. In Machine Compartments. 
Compartments in the column or base of 
a machine may serve as enclosures for 
control equipment if the following pro- 
visions are compiled with: 

a. Thickness of Metal. The wall 
thickness shall be not less than No. 14 
USS sheet metal gauge if of sheet steel, 


| not less than 4 inch if of cast metal, or 


not less than 2: inch if of malleable iron. 

b. Covers. Compartments shall have 
tight-fitting hinged covers, not thinner 
than specified in paragraph a. Covers 
shall have adequate means for fastening 
securely in a closed position. 

c. Control Enclosures. Compart- 
ments used for control enclosures shall 


‘ - . p04? 
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be readily accessible and shall not cop. 
tain moving parts not directly connected 
to electrical control equipment, and shal] 
be so located as to guard the control de. 
vices against oil, coolant, chips, and dirt. 

d. Ventilation. A compartment ep. 
closing group control equipment with 
branch circuit fusing as specified in para. 
graph b of section 6742, shall have a clear 
opening of at least 2 square inches, vented 
to another compartment within the col. 
umn or base and having at least one-half 
the volume of the control compartment, 

e. No Floor Opening. Compart. 
ments enclosing control equipment shal] 
not be open to the floor or foundation 
upon which the machine rests. 





Motor Branch-Circuit Overcurrent 
Protection 


6741. One Branch Circuit. The con. 
ductors supplying all motors on a single 
machine tool may be considered a single 
branch circuit, which must comply with 
the provisions for motor branch circuits 
in Article 430 except as modified in sec- 
tion 6742. 

6742. Several Motors on One Branch 
Circuit. Controllers and running over- 
current protective devices for two or 
more motors connected to the branch 
circuit of a single machine tool need not 
comply with the provisions of section 
4343, if all of the following provisions are 
complied with: 

a. Motor-Running Protection. Each 
motor shall be protected by a motor- 
running overcurrent protective device. 

b. Rating of Overcurrent Devices. 
The branch circuit shall have overcur- 1 
rent protection of a rating equal to that 

MOT 





specified in section 4342 for the largest 
motor connected to the circuit, plus an 
amount equal to the sum of the full-load 
current ratings of the other motors on 
the machine tool connected to the same 








“else , T 
circuit, but in no case larger than 200 _ 
amperes at 250 volts or less, or 100 am- § (Center. 
peres at 600 volts or less. 

c. Enclosure. The control equipment Magne 
and running protective devices are en- 
closed in compartments complying in all Jor 4, 
respects with the provisions of section , 
6732. wach 

d Conductors. The conductors of the connec 

bled in 
any de 
sizes ; 
installa 
require. 
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SHOP FOREMAN C. M. Haines, Tr 

State Armature and Electrical W orks, 

Inc., Memphis, Tenn., is kept busy 

rushing heavy motor repair jobs through 

the shop. Spare moments are few ané 
far between. 


Electrie 
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to meet QUICK EXPANSION demands 
with flexibility for future changeover 


@ Trumbull Control Centers consist of vertical troughs 
containing the main bus bars into which totally enclosed 
Ulin & } : dead-front protective switching and control units are 
<7 +E plugged (by means of “stab” connections). These assem- 
ee blies are so designed that they may be grouped in 
practically any desired combination and number to 
form complete centralized motor control units or plant 
power switchboards. 





That is a big contribution to the war-time art of 
getting things done FAST. With no special engineering 
required, these standardized pre-fabricated control units 
are assembled in your plant “like file cabinets” ... and 
almost as speedily. 

You get into production weeks faster. You use a 
MINIMUM of vital materials. And the finished job will 
represent the very latest in electrical control, PLUS com- 
plete flexibility for extension, division or relocation as 


S. war or peace work demands. 
Trumbull Motor Cantrol Centers, installed back to back. 


* | MOTOR CONTROL SWITCHBOARD 





Have full information at your fingertips. Write at 
once for new Trumbullaid Bulletin 411. 


CENTERS CONTROL CENTERS 
: Trembali Motor Coatrol Designed to provide complete INSTALLATION 


centralized power and light feeder 


n- : P ° 
Centers include Combination circuit protection and control INIMUM SPACE 

nt Magnetic Starters in Sizes 1, 2, through correct grouping of 

n- See 4 r - “Type A” fusible and no-fuse REQUIREMENTS 

all at Cageenee We HecsneMy switch units, Type “AT” Circuit 

on , ; Pate CONSERVATION OF 
switch or circuit breaker dis- Breaker units, or a combination 

" of both. VITAL MATERIALS 


connects. These may be assem- 


bled in the verticle troughs in , nn ee ie 
























ment of both types of Control 
ay desired combination of Center is standardized, the func- FLEXIBILITY 
sizes and regrouped after tions of switchboard and motor e 
tediltent . control may be combined in one Control centers flat 
aun to meet changing control center assembly where against wall in 

requirements. desirable. limited area 

W\\ | TRUMBULL PLAINVILLE | 

ELEC. MFG. CO. CONN. USA. | 

: PLAINVILLE, CONN. 





OTHER FACTORIES AT NORWOOD (CINN.) O. — SEATTLE —- SAN FRANCISCO — LOS ANGELES 
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SAVE HOURS 
OF WORK 


ON DEFENSE JOBS WITH THESE 
GREENLEE TOOLS 
* * * * * 


Cut labof costs and save vital hours on 





your defense jobs by turning to a better 
use of tools. Greenlee Tools are saving 
hundreds of contractors on defense jobs 
from 15 to 75% in time and labor costs 
by making the work easier and faster 
for the man on the job. 


COMPLETE LINE OF BENDERS 






For any bending job there's a 
Greenlee Bender. Small 
hand benders and powerful 
hydraulic benders for con- 
duit, pipe and tubing from '¢ 
to 4'¢-inch size. Benders 
that are easily operated by 
one man, save the cost of 
many manufactured bends 
and fittings, are compactly 
built in one unit, and are 
easily carried to the job and 
set up. 


No. 





765 CABLE PULLER 






This handy Greenlee Cable 
Puller clamps right on to the 
conduit through which cable 
is pulled, is easily carried to 
the job, can be set up in a 
jiffy, and is easy for one man 
to operate with one or two 
cranks and will save many 
hours of work when pulling 
in cable. 


4 

Enlarge holes without long 
tedious drilling, reaming and 
filing with Greenlee Knock- 
out Punches and Cutters. 
This handy tool is inserted 
in a knockout or a small 
drilled hole and a smooth 
accurate hole can be quickly 
cut by turning the drive nut 
with an ordinary wrench. 





HYDRAULIC PIPE PUSHERS 


Greenlee Pushers eliminate digging long trenches, tearing 
up lawns, breaking through concrete, backfilling, and tamping 


[| 


when installing pipe under- 
ground, Only a short trench is 
required and one or two men 
can easily push the pipe by 
pumping the handles. 





WRITE FOR FREE COPY CATALOG 33E 


Find out how these and other Greenlee Tools for 
the Electrician, Carpenter, and Plumber can help 
speed up your jobs... write for Catalog 33E. 


GREENLEE TOOL CO. 


1749 COLUMBIA AVE. 
ROCKFORD, ILL. 
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branch circuit shall comply with the pro- 
visions of paragraph b of section 4343. 


Protection and Grounding 


6751. Protection Against Damage. If 
the failure of one motor to operate while 
others continue to run could cause dam- 
age, they shall be so connected that the 
tripping of any overload or undercur- 
rent device will result in stopping all 
of these motors. 

6752. Grounding. All machine tools 
within the scope of this article, including 
connected portable equipment, shall be 
effectively grounded as specified in Arti- 
cle 250. 

6753. Moving Parts. A machine part 
that moves on grounded metal guides or 
supporting ways shall be considered as 
adequately grounded if the movable part 
may not readily be removed by hand. 


Separation of Conductors, Open Work 
In order to reduce reactance effects 


on open wiring on three-phase circuits, 








it is desirable to locate conductors in 
the form of an equilateral triangle where 
all phase wires have equal distance sepa- 
rations. There are fittings now on the 
market that provide for this arrange- 
ment, and although they meet the Code 
separation requirements of section 3205 
for voltages not exceeding 300, they do 
not conform to the separate requirements 
for 300-600 volts. 

After a study of the situation, the 
Emergency Committee approved the fol- 
lowing interim amendment: 


INTERIM AMENDMENT NO. 71. 
Section 3205, 1940 National Electrical 
Code. Approved August 4, 1942. 


Revise section 3205, Spacing, to read: 

Open conductors in dry places shall 
be separated 23 inches from each other 
and 4 inch from the surface wired over. 
In damp or wet locations a separation of 
at least 1 inch from the surface wired 
over shall be maintained. 

The Emergency Committee also gave 
consideration to a further modification 
of section 3205 that would permit a 14- 











LOBBY DISCUSSION 


of proposed 
Tennessee State License Law for elec- 


tricians is held at the Read House, 
Chattanooga, by (L to R) B. T. Daw- 
kins, Memphis; C. E. Terrell and L. A. 


Ragon, Chattanooga contractors. 
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inch separation between conductors, byt 
a motion to this effect was laid on the 
table. 


Chairman Small informed the Emer- 
gency Committee that Interim Amend- 
ment No. 62 on the adoption of the 
proposed revision of Article 500 of the 
Code as an interim amendment had 
failed to receive the necessary two-thirds 
affirmative vote of the Electrical Com- 
mittee and was therefore not approved 
as an interim amendment. 


Interim Amendment No. 40 Revised 


Mr. Shepard called attention to the 
fact that the Code did not specify the 
carrying capacity of No. 20-gauge cord, 
and it was voted that Interim Amend- 
ment No. 40 on Note 1 of Tables 1 and 
2 be further revised to add a new sen- 
tence to Note 1, reading: 


The allowable current-carrying 
capacity of No. 20 is 3 amperes. 


Federal Specifications 


Mr. Shepard brought up several items 
now before the Federal Specifications 
Committee covering the subjects of Type 
PO and similar cords; #¢-inch insula- 
tion on No. 8 conductors; and the carry- 
ing capacity of weatherproof conduc- 
tors. It was agreed that these matters 
would have consideration at the next 
meeting of the Emergency Committee. 
Fixture Studs in Insulated Boxes 

Mr. Brandon brought up the subject 
of fixture studs in outlet boxes of in- 
sulating material. He stated that the 
Laboratories had turned down such a 
box as it was in violation of the National 
Electrical Code. He was requested to 
consult with the interested groups of 
the industry and to submit a brief on 
the points under question at the next 
meeting of the Emergency Committee. 


Interim Amendment No. 44 

F. O. Evertz of the Electrical Com- 
mittee called attention to the wording 
of revised Interim Amendment No. 4, 
as reported in the minutes of the June 
30 meeting of the Emergency Committee. 
He stated that the expression “600 volts 
to ground” was apparently in error. The 
point has been taken care of by the re- 
vision of Interim Amendment No. +4. 


Next Meeting 
The next meeting of the Emergency 
Committee will ‘be held on September 
10, 1942. 


MOTOR CONSERVATION 
URGED 


The WPB has asked electric motor mat 
ufacturers to adopt a conservation progral 
covering the selection and use of motors 
to save critical materials following a com 
ference of industry representatives with 
the electric motor and control section 
WPB. 

The program calls for operating motot 
at maximum capacity in industrial appli- 
cations disregarding overload factors that 
would normally be considered. Purchase 
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TO EXECUTIVES: 


NOW YOU CAN HELP 








- The Treasury’s decision 

| to increase the limitations 

on the F and G Bonds 

resulted from numerous 

requests by purchasers who asked the 

opportunity to put more money into 
the war program. 


This is not a new Bond issue 
and not a new series of War Bonds. 
Thousands of individuals, corpora- 
tions, labor unions, and other organi- 
zations have this year already pur- 
chased $50,000 of Series F and G 
Bonds, the old limit. Under the new 
regulations, however, these Bond 
holders will be permitted to make 
additional purchases of $50,000 in 
the remaining months of the year. 
The new limitation on holdings of 
$100,000 in any one calendar year in 
either Series F or G, or in both series 
combined, is on the cost price, not on 
the maturity value. 


Save With... 





















Series F and G Bonds are intended 
primarily for larger investors and may 
be registered in the names of fiduci- 
aries, corporations, labor unions and 
other groups, as well as in the names 
of individuals. 


The Series F Bond is a 12-year 
appreciation Bond, issued on a dis- 
count basis at 74 percent of maturity 
value. If held to maturity, 12 years 
from the date of issue, the Bond draws 
interest equivalent to 2.53 percent a 
year; computed on the purchase price, 
compounded semiannually. 


The Series G Bond is a 12-year cur- 
rent income Bond issued at par, and 
draws interest of 2.5 percent a year, 
paid semiannually by Treasury check. 

Don’t delay—your “fighting dollars” 
are needed now. Your bank or post 
office has full details. 


War Savings Bonds 
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FLUORESCENT REFLECTORS 


MME LT 


-.--ALWAYS A 
GOOD JOB... 


Whether the job requires a fluorescent re- 
flector or an_ incandescent reflector— 
whether it is just a regular installation or 
an unusual one, MULTI Units will always 
give you a good finished job with good 
lighting over longest periods at reasonable 
cost. Low in first cost—easy to clean— 
economical to maintain. Send for complete 
catalog which gives all details of installa- 
tion and construction. 


ELECTRICAL MANUFACTURING CO. 
1840 W. 14th St, CHICAGO, ILL. 
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Fast, SAFE Torches 
for ALL Electrical Work! 


Dependable equipment for electrical 
work and refrigeration soldering of all | 
kinds . . . . Light weight torches in 5 | 
sizes—all light instantly—won't blow 
out. Use Insto-Gas Torch No. | for 
clean, hot, pointed flame—gets into 
tight spots—doesn't burn insulation. 


Mail coupon or write today 








INSTO-GAS CORP., 1906 E. Jefferson, Detroit | 
Send moplete information on t Lae aad enaces 
Nn ; f near f 

Ad 


| must be discarded 


Ct ws 


[FROM PAGE 110] 


of new motors are asked to choose the 
simpler types of equipment such as single- 
speed in preference to multi-speed, open 
type rather than totally enclosed, high 
speed instead of low speed, etc. 

L. A. Umansky, assistant manager of 
General Electric’s industrial engineering 
department, urges careful selection of 


motors on the basis of actual expected 


motor selection, 
commendable in normal times, 
for the duration”, he 
says, in urging adherence to the following 
five principles aimed at conserving critical 
materials. 

1. Select motors closer to their actual 
duty—avoid piling up “safety margins.” 

2. If in doubt, do not arbitrarily select 
the next larger rating; perhaps the next 
smaller rating will do the job satisfactorily. 

3. Utilize, wherever possible, the avail- 


duty. “Conservation in 


however 


| able service factor. For instance, the motor 


will not be injured if the service factor of 
1.15 is used in some cases on the 40 C 
motors, although continuous operation at 
the resulting 50 C rise may mean that the 
insulation will last only 10 years rather 
than 20. Even more loading, up to 125 per 
cent can be utilized when ambient tempera- 
tures less than 40 C are expected. 

(Of course. always check other factors 
such as starting or maximum torque, etc. 
Sometimes these, rather than the continu- 
ous rating, determine the motor size.) 

4. Don’t use integral horsepower motors 
ior voltages less than 440 volts, unless 
unavoidable. 

5. Bring high-voltage power to the load 
center. 


CODE EMERGENCY 
AMENDMENTS 


Approval for the duration of the war 
for the following interim amendments to 
the National Electrical Code has been an- 


nounced by the Electrical Committee, 
NFPA. 
TENTATIVE INTERIM AMEND- 


MENT NO. 57: 

Revise text of Section 3814 of the 1940 
edition (Page 132) so as to read as fol- 
lows: 

3814. Rating of Snap Switches: 

“a. For non-inductive loads other than 
tungsten-filament lamps, switches — shall 
have an ampere rating not less than the 
ampere rating of the load. 


“b. For tungsten-filament lamp loads, 
and tor combined tungsten-filament and 


| non-inductive loads, switches shall be ‘T’ 


rated, except where the three following 
qualifications are satisfied. 
“1. If switches are used in branch cir- 


| cuit wiring systems in private homes; in 


rooms in  multiple-occupancy dwellings 


| used only as living quarters by tenants; 





private hospital or hotel rooms; or in 





Electrical Contracting, September 1942 





similar locations but not in public rooms 
or places of assembly; and 

“2. Only when such a switch controls 
;ermanently connected fixtures or lighting 
utlets in one room only or in one con- 
tinuous hallway where the lighting fixtures 
may be located at different levels or op 
1orches or in attics or basements not used 
ior assembly purposes; and 

“3. When the switch is rated at not less 
than 10 amperes, 125 volts; 5 amperes, 250 
volts; or for the 4-way types, 5 amperes, 
125 volts; 2 amperes, 250 volts. 

“c. Switches controlling inductive loads 
shall have an ampere rating twice the am- 
pere rating of the load unless they are of a 
type approved as part of an assembly or for 
the purpose intended. 

“For switches on signs and gas-tube 
lighting, see Section 6005. 

“For switches controlling 
Section 4383.” 

Special Note: This new text is to he 
Section 3815 according to the plans of the 
Article Committee for the next edition of 
the Code. Until that edition is published, 
designation as Section 3814, as in the pres- 
ent edition of the Code, appears appropriate. 


TENTATIVE INTERIM AMEND- 
MENT NO. 59: 

Revise Section 3882 of Article 384 (Page 
135) so that it will read: 

“3882. Overcurrent Protection. A panel- 
board supplied by conductors having over- 
current protection greater than 200 am- 
peres shall be protected on the supply side 
by overcurrent devices having a rating not 
greater than that of the panelboard. Snap 
switches rated at 30 amperes or less and 
employed in panelboards shall have over- 


motors, see 


current protection not in excess of 200 
amperes.” 
TENTATIVE INTERIM AMEND- 


MENT NO. 60: 
6206, Article 620 

“Revise paragraph (c) of Section 6206 to 
read as follows: 

“*(c) BETWEEN MOTORS, GEX- 
ERATORS AND CONTROL PANELS. 

“*The conductors of circuits between 
motors, generators and control panels may 
be grouped without any additional insula- 
tion of the separate conductors if the com- 
plete group is either taped or corded, and 
such covering properly painted with an in- 
sulating paint; provided, that such con: 
ductors are not over 6 ft. long supported at 


Paragraph C, Section 








DEFENSE HOUSING material lists 
ave given a thorough going-over b) 
(L to R) M. H. DeFouw, Holland, 


Mich.; and F. J. Groleau, Muskegon. 
vice-president, Wolverine State Electr- 
cal Contractors Assoctation. 
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intervals not more than 3 it. and are not so 
located as to be subject to mechanical dam- | 
age or to a temperature in excess,of 50 C | 
(122 I). When motor generators are used 

with elevator motors and both. are located | 
adjacent to or underneath the control | 
equipment and are provided with extra | 
; length terminal leads, such leads may be 
extended to connect directly té the elevator | 
controller or motor generator Starter ter- | 
minal studs without regard to the carrying 

capacity requirements of Articles 430 and | 
45: provided, that no such lead is longer 
’ than 6 ft.” ; ; 

‘ 2. The present fine-print Note, following 
paragraph (c), is to be continued without 





“ change in text. 
. 3. Chairman Dendel of the Article Com- | 
mittee authorized the substitution of the 
” yord “more” for the word “less” in line 
seven of the new text. This is an editorial 
r change for clarity and has no effect on 
. substance. 
he CROSS REFERENCES: 
ot 5. It has been pointed out that an ad- 
d, ditional cross reference should be made in 
S- the text for new Section 2560, adopted as 
te. Tentative Interim Amendment No. 54. 
». This cross reference is to Section 3372, 
approved as Wartime Emergency Interim | Bo 
Amendment No. 43. : 
ge 6. Regarding Tentative Interim Amend- | jor 
ment No. 47, approved May 7, it is said that produc 
el 9 the statement in paragraph (2) of said ak 
er Bulletin is being interpreted as explaining | mn Pe 
m- § that the effect of the Tentative Interim | jntal 
ide Amendment No. 47 is to require the sub- Ma 
not stitution of varnished cloth-insulated wires pie p 
tap for rubber-covered wires in the construc- 
iné @ tion of armored cable. To avoid possible : ss - 
er- iurther misunderstanding, it is pointed out Today — industry cannot afford “time-outs” for 
20 that the intent of the interpretation was to 


me repair and replacement of production equipment. 
permit either rubber or varnished cloth P P P eS 


‘D- § msulation on the conductors used in the Peak production must be maintained. That’s why 
ion @ CoNSstruction of armored cable. . : 

INTERIM AMENDMENT NO. 61. we recommend G-E Insulating Materials to protect 
5 to — 6112. Paragraphs (a), (b), and your vital war production equipment. 





Substitute the following new text for Exhaustive tests with our own electrical equip- 
; Section 6112 for that given on Page 231 p : 
cen | ofthe Code. (A Wartime Emergency—For ment have proven that G-E Insulating Materials 


the Duration Only, item). 









nay _ i a : , 
md “6112. Conductor Sizes: have the ability to “take it.” And they will give 
- “(a) Current-carrying Capacity. The al- the same extra protection in many other industries. 
a 
in- Let them do this tough job for you. 
“on 
d at x * * 
You can get a complete catalog of G-E Insulating 
Materials containing pictures, descriptions, specifica- 
tions, etc. It's the most complete line of high quality 
insulating materials. For your free copy write to Section 
M923-8, Appliance and Merchandise Department, 
General Electric Company, Bridgeport, Connecticut. 
INGENUITY PLUS might well char- 
atterize Eugene Anderson, vice presi- 
fs dent, Anderson's, Inc., Nashville, Tenn., 
motor service shop. Gene can sit down 
ih Sips, pei Yo ape GENERAL (4 ELECTRIC 
- metal, some spare parts and emerge NOLO 
me with a new device that boosts his shop 
efficiency. 
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SIMPLER lowable current capacities of conductors 
e | shall be as follows: 
| “Current-carrying Capacities of Con- ar 
piano he | ductors Having Type R_ Insulation, Which . 
, 4) aed, | Supply Crane and Hoist Motors. 287 
bur 
AMPERFS ss 
For Motor ror Motor “« 
( é ors or ALotors » ° 
HT no ; Senin HAPPY TRIO forming a part of the thay 
yh : . . ‘i New York State delegation to the recent dry 
JY ant 7 ane NISA meeting at Cincinnati, Ohio in- E 
60 Minute 15 Minute cludes (L to R) A. T. Volland, Erie reac 
Sise Short- Short- Electric Co.. Buffalo; H. A. Schreck. : 
AWG time Ratings time Ratinus Mt. Vernon: and H. R. Herold, Tri- IN’ 
16 10 11 State Electric Motors, Inc., Troy. Sec 
14 1) 22 ate 2 A 
| 5 2g 301, 1940 Code), need not be applied. For tion 
A ‘For Thick-Wall conduit, 10 35 30 no ge in air, Table 2 of the have 
threadless connection, I use 8 45 50 Code shall apply. carr 
this bushing. 6 yo — “Allowable Current-Carrying Capacities INT 
" - S) 9 fe of Conductors of Type V, AVA, AVG An ¢ 
BR “For Thin-Wall conduit 4 77 85 AVL, in Am centhy — Ap : 
I ‘ a like it. b : po “y Amperes, Appt 
put in a bushing like it, but 3 H) "9 --= A 
with a smaller grip diameter. 2 107 118 Asbestos al tc 
” l 130) 143 Var-Cam Asbestos Pn : 
Cc For a Threaded con- 0 160 176 Type Var-Cam | 
nection —a solid tapped 00 195 215 AVB Type the p 
bushing. All three are inter- 600 245 270 Sise a AVA ie | 
changeable. With a Kondu | “00 300 330 pri ‘er Type we 
; F NY MC. Type V AVL : 
nea Pp can make A “The allowable current-carrying capaci- Saiatiiabaacakaimealin i - perio 
in nd connection at ANY | ties of conductors having other than Type R 14 23 28 INT 
outlet! | insulation, supplying motors of 5, 15, 30, or 12 29 36 S 1 
60-minute ratings, shall be as given in 10 38 47 — 
= ia | Tables I and II, Chapter 10, increased by 8 50 60 _Del 
n vou can | 10 per cent. 6 68 80 tional 
change fittings | “(b) Minimum No. 12. Rubber-covered ———— RRR the w 
a without disturb- | ©onductors shall not be smaller than No. 12 ; b 
e duit, b except on small portable hoists where No. / 
mg con - s remeae every 14 or No. 16 may be used provided the con- ; 104 121 
Kondu box is a union. If neces- | ductors are protected against mechanical - 118 137 COMI 
sary you can install a conduit | jury and on pilot circuits of controllers 1 - 3s 7 161 ; 
line bef a ee | where No. 14 may be used. 0 157 190 Nation 
ine before you have the fittings. “(c) Collector Conductors. The size of 00 184 17 tt 
° ° | collector wires shall not be less than the a 
Vibration-proof . .. Kondu | j,jjowing: an a = — 
° ° ° . a/ of > 
is self-locking . . . givesyoua | «pissance Between —— se 
rigid connection, that’s perma- Rigid Supports Sise of Wire = 300 - Mich 
P ° ° . 300 x ‘ Ts 
nently tight. Quickest to install. 0-30 feet No. 6 a — 30) ae 
And Kondu is practically un- mp 0 9 ‘ 400 300 418 19-2: 
over et NO. = - I 
breakable . . . 100% re-usable. ” ™ , 500 480 480 oe 
“(Note: Proposed paragraph (c) above O00 540) iain — a ey 
Write for the Kondu catalog. is present paragraph (b).” 700 600 600 Pi 
min 
INTERIM AMENDMENT NO. 65. 750 630 630 Light 
KONDU CORPORATION Section 3004. Approved June 30, 1942. 800 660 660 Natlene 
. 0! 7? 7 a 
Erie. Pa Add a second note to Section 3004 of the _ 200 720° an seed _ 
' . 1940 National Electrical Code to read: 1000 720 780) - 
“For the duration of the emergency and 1250 900 900 
to assist in the conservation of copper, con- 1500 1020 1020 
ductors having varnish-cambric insulation 1750 1140 1140 ALLO 
(Type V), or asbestos varnished-cambric 2000 1260 1260" W 
insulations (Type AVA, AVB, and AVL), ———__———_—_ ——e 5 Ge 
| that are not operated continuously with INTERIM AMENDMENT NO. # 
| maximum currents and are in raceways or Section 3203. Approved June 30, 1942. a — 
cable assemblies, may have the allowable Delete Interim Amendment No. 45 whi rectly 
current-carrying ratings given in the fol- added a fine-print note to Section 3205 ment Dj 
siled Var ety lowing table; and the limits of allowable to read: “Slow-burning weather-proof cot oa 
aes current because of more than three conduc- ductors (Type SBW) may be used for op ~y a 
i’ j am | tors in a raceway or cable (Note 5, Page wiring on insulators in dry locations wher Wherein 
| 303, 1940 Code), and because of room tem- the room temperature exceeds 60 Cc (140F Printed fi 
perature being over 30 C (Table 1, Page but does not exceed 90 C (194 F)”; also acturing 
‘ , si ) ' 
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Section 3005, Table (Page 87). For 
“Slow-burning” and for “Slow-burning 
Weatherproof,” in the fourth column under 
“Other Limitations,” delete the words 
“where room temperature exceeds 85 C 
(185 F),” so that the two notes will read: 
“For use only in dry locations” ; also 

Section 3005, Paragraph a. Delete the 
first sentence; also 

Section 93001, Paragraph d, Table (Page 
287). For “slow-burning” and for “Slow- 
burning Weatherproof,” in the last column 
under “Use,” delete the words “where room 
temperature exceeds 85 C (185 F),” so 
that the notes will read: “For use only in 
dry locations.” 

Editor’s Note: Section 3203 will now 
read as in the 1940 Code. 


INTERIM AMENDMENT NO. 65. 
Section 2357. Approved June 30, 1942. 


Amend the present first sentence of Sec- 
tion 2357 to read: “A service switch shall 
have a rating not less than the load to be 
carried as determined by Section 2108.” 


INTERIM AMENDMENT NO. 66. 
An addition to Interim Amendment No. 41. 
Approved June 30, 1942. 


Add a note to Interim Amendment No. 
41 to read: 


“‘Continuous operation’ as referred to in 
the preceding paragraph is operation where 
the load exceeds three consecutive hours 
or six non-consecutive hours at the maxi- 
mum rating listed, during any 24-hour 
period,” 


INTERIM AMENDMENT NO. 67. 
Section 2452. Adopted June 20, 1942. 

Delete Section 2452 from the 1940 Na- 
tional Electrical Code for the duration of 
the war. 


COMING MEETINGS 


National Electrical Contractors Association 
—Annual Convention, Bigwin Inn, Lake 
of Bays, Ontario, Aug. 31-Sept. 5. 


International Association of Electrical In- 
spectors —- Northwestern Section, Port- 
land, Oregon Sept. 14-16. Southwestern 
Section, Fresno, Cal., Sept. 21-23. West- 
ern Section, Book-Cadillac Hotel, Detroit, 
Mich., Oct. 5-7. Eastern Section, Hotel 
Taft, New Haven, Conn., Oct 12-14. 
Southern Section, Richmond, Va., Oct. 
9-21. 


International Association of Electrical 
Leagues Seventh Annual Conference, 
er Cleveland, Cleveland, Chio, Sept. 
7-19. 


illuminating Engineering Society Wartime 
Lighting Conference, St. Louis, Mo., Sept. 
9199 


National Electrical Manufacturers Associa- 
tion—-Annual Meeting, Waldorf-Astoria 
Hotel, New York, N. Y., Oct. 26-30. 


ALLOWABLE CONTRACT 
COSTS EXPLAINED 


Every company dealing directly or in- 
directly with the Army, Navy, or Procure- 
ment Division of the Treasury Department, 
% contractor or subcontractor, should pro- 
cure a copy of a government pamphlet 
wherein may be found for the first time in 
Printed form a definite outline of the manu- 
‘acturing and other contract performance 






FLOQR BOXES 
: 7 
) amd _¢ 
WIRING SPECIALTIES 


Latrobe Floor Boxes and Wiring Specialties are made of high quality 
materials and can be depended upon for satisfactory performance 


under all conditions. Ease of installation makes possible important 
time saving. 


LATROBE PRODUCTS are HIGH QUALITY 


No. 400 
“BULL DOG" 
INSULATOR SUPPORT 
A wide variety of sizes for every 
requirement. Machining and thread- 


ing carefully done for extra speed 
in installation. 















No. 284 No. 110 “LATROBE” 
RECEPTACLE NOZZLE WATERTIGHT BOX 
One of many “Latrobe” . 
type nozzles for water- Designed to eliminate the 
tight floor outlets. No. use of small screws, re- 
284 is a double duplex ceptacle straps, filler 


nozzle. Very neat and plates,. etc. Saves 15 to 
compact. 12” brass pipe 
extension. Or if required, 
%" pipe extension, 


20 minutes on each in- 
stallation job. 














GANG BOX ADJUSTABLE 


Box with No. 206 FLOOR BOX 
and No. 207 Noz- wo. 130 Box with 


zles. Minimum 
height to top of Ray Bee Fo 


cover plate 342". view. Cover plate 
Box bodies 3°’ 3," — overall 


high. height 312". 











No. 480 “BULL DOG" 
ARMORED CABLE SUPPORT 


Light weight and strong, for supporting or 
’ 4 < hanging cable from any angle. Easiest, 
\ ae § | é © most economical method of temporarily or 


permanently installing armored cable. 











FOR INDUSTRIAL, COMMERCIAL, RESIDENTIAL JOBS 









Check your stock today and let us know your 
requirements. We will make every effort to ship 
when wanted. 


FULLMAN MANUFACTURING CO. 
LATROBE . . . PENNSYLVANIA 
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ELECTRICAL 
SPECIALTIES 


FOR HEAVY 
INDUSTRIAL SERVICE 





One of the many va- 
rious types of RUS- 
GREEN Endulators. 
Also End Bells for 
use with sheel or fibre 
conduit. D.C. service 
or non-ferrous metal. 


RUSGREEN Bus 
Supports . . . made 
for indoor or outdoor 
service. All types and 
constructions. 





For more than a quarter of a 
century, RUSGREEN has spe- 
cialized in the manufacture of 
Standard and special electri- 
cal items for heavy industrial 
applications. All are built to 
the most exacting require- 
ments . . . assurance that 
they'll do the job, Write for a 
complete selection of RUS- 
GREEN bullletins. 








ENDULATORS (POTHEADS) ALL SIZES * ALL 
SHAPES * ALL VOLTAGES © ALL TYPES 
¢ BUS SUPPORTS © SPLICING KITS AND 
MATERIALS * INSULATING COMPOUNDS 


a a 


RUSGREEN MFG. CO. 


14260 Birwood Avenue * Detroit, Mich. 





A SIZE 


sad TYPE 









SMALL TAP or TERMINAL CONNECTOR 


Connector is con 
structed of copper with 
a cadmium-plated steel 
screw and w 


As a Top 


Catalog No. 140B—Limited to wire sizes No. 16 
to 10. Suitable for terminal or tap off. Adapts 
itself to wires of equal size or a large and a 
smaller one. 


TAP or TERMINAL CONNECTOR 
Neo Removable Parts 


Catalog Nos. 406T to 409T—For use with wire 
sizes No. 4 to No. 2/0, offer a convenient form 
of connecting termi- 
nals varying in size, 
such as a No. 4 on 
one side and a No. 2 
on the other, or two 
wires of the same size 
with the same con- 
tact applying to both. 





% WRITE FOR CATALOG 31C x 


KRUEGER & HUDEPOHL 


232-8 VINE ST. 


+++ CINCINNATI, OHIO 
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cost items, and expenses of an administra- 
tive and distribution nature which are al- 
lowable under contracts with these three 
government agencies. 

The pamphlet—entitled “Explanation of 
Principles for Determination of Costs under 
Government Contracts’—may be obtained 
from the Superintendent of Documents, 
Washington, D. C., for ten cents. 


MINNESOTA COUNCIL 
STARTS CREDIT BUREAU 


At the regular midyear meeting of the 
Directors of the Minnesota Electrical Coun- 
cil at Minneapolis, Minn.; W. A. Ritt, 
secretary-manager, reported that the re- 
turns of a mail ballot on the adoption of a 
Collection Service was unanimous in favor 


service under the Council is known as the 
Electrical Credit Protective Bureau. Under 
the plan members can turn their collection 
problems over to the Bureau for a nominal 
service fee. 

The Board also went on record to favor 
placing rural electrical inspection service 
under uniform jurisdiction of the State 
Board of Electricity and subject to ade- 
quate control to insure fair treatment for all 
concerned. Since many of the REA in- 
spectors have resigned to assume other posi- 
tions, this move was deemed advisable. 


LIGHTING VALUE TO 
WAR EFFORT CITED 


Lighting as an essential tool of war in- 
dustry was stressed by Lt. Col. T. H. Eick- 
hoff of the Cleveland Division, U. S. Army 
Ordnance Department and John C. Virden, 
Jr., regional director, WPB at the dedica- 
tion of a “bomber lighting campaign” at 
the G.E. Institute on August 10. 

“It is paramount that everyone appre- 
ciate the significance of ‘light’ in ‘enlight- 
ment,’ said Lt. Col. Ejickhoff. “Certainly 
ii all branches of war production, lighting 
is a highly effective and essential tool. 
Nela Park, General Electric, and others 
in the electrical industry are producing the 
lamps and supplying the knowledge for 
intelligent and efficient use of light. Above 
all, the country needs enlightenment on the 
critical stage of the war situation at the 
moment. We are in a desperate situation. 
But we are not desperate enough. As these 
lighting craftsmen go out into the indus- 
trial front, it should be part of their great 
responsibility to convey to all whom they 
meet the desperation at this time. If we 
are to win this war, it is high time every- 
body got fighting mad. Let’s pass this 
down the line and illuminate it for all to 
see and to ponder over.” 

“Programs like this one should certainly 








KNOW ELECTRICITY 
AS EXPERTS KNOW IT 





—-AND GET 
AN EXPERT'S PAY 





What about your future? Who is 
safe today? Surely not the man who 
is contented to stand still! Know 
your job thoroughly—prepare your- 
self for jobs ahead. To do just this 
thousands of men have used 


The CROFT Library 


of Practical Electricity 


7 Volumes, 2906 pages 
1948 how-to-do-it illustrations 


@ The Croft Library is a complete electrical 
educator. It is founded on practice—on 20 
years of shirt-sleeve experience—on work 
as it is actually done. It is jammed from 
cover to cover with the kind of hardheaded 
facts you want. Written so that the begin- 
ner can easily understand it, yet so soun 
so thorough, that it is the daily guide ol 
59,000 highly paid electrical workers and 
engineers. 


@ Croft tells you the things you need to 
know about motors, generators, armatures, 
commutators, transformers, circuits, switch- 
boards, distribution systems—electrical ma- 
chinery of every type—illumination. in its 
every phase—the most improved me 

of lighting—lamps and lamp effects, etc— 
how to do a complete job, from estimating 
it, to completion. 


NO MONEY DOWN 
EASY PAYMENTS 
10 DAYS’ FREE EXAMINATION 


Fill .in and mail the cou below and we will 
send you the entire set of seven volumes for ten 
days examination on approval. We will take al 
the risk—you assume no obligation. If you 
decide to keep the books, send $3.00 in te 
days and the balance at the rate of $3.00 a month. 


SEND THE COUPON NOW 
AND SEE THE BOOKS FOR YOURSELF 


PTITITIIi ttt 


EXAMINATION COUPON : 


McGRAW-HILL BOOK CO. 
330 W. 42nd St., New York 


You may send me the seven volumes of the Croft 
Library of Practical Electricity for 10 days exami- 
nation. I agree to return the books, postpaid, 

ten days or remit $3.00 then and $3.00 a month 
until the special price of $18.00 has been paid. 
(To insure prompt shipment, write plainly and fil 
all lines.) 





in 
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make people in general more conscious of 
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FROM CHICAGO Charles B. Kaska, 

Chicago Electric Co., and Arthur G. 

Wagner, Jr., Arthur Wagner Company, 

peruse some of the NISA convention 

papers. Arthur Jr. pinch hitted for his 
dad at the meeting. 


the desperate needs in the war effort” said 





John C. Virden, Jr. “The program as out- | 
lined here today should prove a real con- | 


tribution to bringing about the awakening 
needed, especially in hundreds of plants 
where poor seeing conditions hamper pro- 
duction and cause preventable spoilage in 
manufacture.” 


Recognizing that the lighting industry's | 


biggest and most urgent job today is to | 


see that war production workers get the 


light they must have, the G.E. Institute | 
at Nela Park is launching a campaign | 


which will foster better illumination and 
give proper recognition to those people who 
help bring better lighting to the war work- 
ers of our country. 

Lighting which adds three per cent to 
the working efficiency of 1667 war workers 
is the equivalent in labor hours of a Flying 
Fortress. The patriotic campaign there- 
fore carries the symbolic title of “Bomber 
Builders.” 


4,000 NEW HOMES 
IS WEEKLY AVERAGE 


An average of approximately 4,000 
houses a week have been completed during 
the past two and one-half months by pri- 
vate builders operating under the war hous- 
ing program, according to an announcement 
by Federal Housing Commissioner Abner 
H. Ferguson. 

Builders have started construction, under 
FHA inspection, on 92,600 houses since 
January 1. A considerable proportion of 
these units are still in construction stage. 

The current volume of privately financed 
war housing construction being started 
under the FHA program reflects the in- 
‘reasing severity of the materials situation 
der wartime conditions, Mr. Ferguson 
pointed out. Because of the imperative need 
‘ot conserving critical war materials, new 
Projects are necessarily being confined to 
those meeting only the most urgent war 

ousing requirements and which are de- 
‘igned to produce maximum economies in 
We of scarce materials. 

€cause of these factors, the rate of new 
‘onstruction has declined sharply in com- 
Prison with past periods of peak activity, 
". Ferguson said. During the past 10 
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PROTECT VITAL WAR PRODUCTION! 


* An important consideration today 
is adequate protection of vital war production 
against hazards of accident and sabotage. The 
air raids Nature makes with lightning —which can 
act like either an incendiary bomb or a demoli- 
tion bomb — can easily be prevented from caus- 
ing disastrous loss and delay. 

West Dodd Lightning Protection and static con- 
trol equipment is being widely used on Army Ord- 
nance Plants for that reason. It is helping safeguard 
ammunition loading lines, standard magazines, 
underground magazines, and bag loading build- 
ings. Many important industrial plants have equip- 
ped their power stacks with West Dodd protection. 


WEST DODD PLUS FACTORS 


The 12 old line manufacturers, including the famous Dodd & 
Struthers Company, pioneers of modern approved lightning 
protection, are consolidated in West Dodd. This wealth of 
experience in building and installing lightning protection, and 
a long proved record of responsibility, are two plus factors 
in choosing West Dodd for the job. 


The West Dodd end cerial, 
complete. In center is the 
exclusive West Dodd cable 
and point connector. It 
eliminates sharp bends for- 
merly necessary to bond 
aerial and conductor. 
Quicker to install. Elimin- 
ates a number of connect- 
ors. Simplicity adds to 
efficiency and longer life. 


This is one of many West 
Dodd items developed to 
meet U. S. Government re- 
quirements, cut installation 
time, and save labor costs 
while aiming at more last- 
ing, thorough protection. 


WEST DODD 


LIGHTNING CONDUCTOR CORP. 
3 GOSHEN, INDIANA 




































































































MOTOR CONTROLS 
ror Etevatne awo Tramwe me EG ONES 


Pointing a thousand tons of gun metal with the ease that 
your neighbor's kid handles his air rifle is an engineering 
feat in itself. But directing each movement, both horizontal 
and vertical, so that the projectile pins its mark, miles and 
miles away, calls for accuracy of controls seldom required 
by industry. It is a tribute to the accuracy and dependability 
of Ward Leonard Motor Controls that our Navy is using 
so manye Ward Leonard control devices for this and other 
vital functions. 


Electric control @) devices since 1892. 


WARD LEONARD ELECTRIC COMPANY, 28 South St., Mt. Vernon,N.Y. 


Take a look at 
the BURKE LINE 


A condensed catalog on the Burke 
Line is offered to electrical contract- 
ors in order to make them better ac- 
quainted with a dependable source 
of supply on AC & DC motors up 
to 1000 H.P. and generators up to 
1000 K.W. Burke, like all motor 
builders, is working day and night 
to meet the terrific demand for 
power. If your job has the green 
light you will find Burke ready to A Burke 250 H.P., A.C. Motor— 
cooperate with you. Let’s get better Ball ed — = 
acquainted—write for this Burke iiesmnien poo wiedudl 
Catalog today. 




















@ BURKE... as | ELECTRIC CO. 


= 


@ERIE a PA., U.S.A. 


AC &DC GENERATORS Fe = EXCtT &:23 7 e 
AC & DC MOTORS -D TERMINAL BLOCKS 


MOTOR GENERATOR i 
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[FROM PAGE 117) 


weeks, an average of 2,670 new houses have 
been started each week under FHA inspec- 
tion. This compares with an average of 
5,115 during the same weeks of last year, 


ESTIMATORS 
RECEIVE DIPLOMAS 


The Cook County Electrical Contractors 
Association recently concluded their 20 
week course in electrical estimating with a 
real graduation—diplomas and all. No 
valedictory speeches were made because 
most of the boys expect to come back to a 
similar class this fall. All speechmaking was 
confined to the lighter vein and was ably 
handled by President Ed Wigdahl, Direc- 
tor Elton Gould and Instructor Ralph 
Decker. 

Some 35 diplomas, neatly tied with a pink 
ribbon and bow around a souvenir 8-in. 
piece of 34-in. electrical metallic tubing, 
were distributed to “students” who at- 
tended at least 75 per cent of the time and 
“passed” the course. No one would divulge 


| the secret of the pink ribbon, but some be- 
| lieved the souvenir might come in handy 
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one of these days. 

The seriousness with which the contrac- 
tors took this instruction was evidenced by 
the fact that about 20 of them missed no 
session at all and that more than two-thirds 
of the entire class were present at 15 of the 
20 sessions. And the students were not just 
the employees or young blood of the organi- 
zations, but the bosses themselves. 

Now that the primary course is part of 
the Association’s history, plans are in the 
offing to continue instruction and meetings 
of this type in the future. In all probability, 
estimating will be the main topic with some 


| engineering instruction wedged in here and 


there. 


L-41 AMENDMENT 
PERMITS REPAIRS 


Conservation Order L-41, which puts 
non-essential construction under strict col 
trol, July 23 was liberalized in several re- 
spects by Amendment No. 2 so that dam- 
aged buildings may be repaired. 

This amendment permits an owner 1 
begin reconstruction of certain types ° 
nonresidential construction damaged or 
destroyed after July 23, provided imme 
diate restoration is “necessary for the 
prosecution of the war or to protect pub- 
lic health or safety.” Provision is made 
for subsequent application for authority 
to complete the job. Previously L-41 pe 


mitted restoration without authorization # 
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residential structures and no change was 
made in this procedure. y : 

Construction authorized in the amend- 
ment is defined as all construction other 
than residential and agricultural, including 
commercial, industrial, recreational, insti- 
tutional, highway and utilities. To restore 
“other restricted construction,” however, 
the builder must notify the WPB by tele- 
graph within 5 days of the damage, setting 
forth the cause of destruction, function of 
the damaged structure, estimated cost of 
reconstruction and reasons immediate re- 
construction is necessary. This notice must 
be followed within 2 weeks by application 
for authorization of reconstruction on the 
usual form, PD-200. There is no com- 
mitment, however, that priorities assistance 
will be accorded and the WPB may at any 
time order construction to stop. 


MOTOR USE 
CURTAILED 


The electric motor and control section of 
the general industrial equipment branch 
WPB has announced that henceforth new 
motors will be released only for the most 
important war and civilian requirements. 
Other applicants for new motors will have 
to adapt used equipment to their needs. In 
general, large motors of any kind—used or 
new—are not available for other than war 
or essential civilian purposes. 

At the same time, in a broad move to 
conserve materials, production capacity, and 
manpower in the electrical goods manu- 
facturing industry, the electric motor and 
control section announced that it is request- 
ing producers to undertake a voluntary 
simplification program covering types and 
designs of motors. “Overloading” of pres- 
ent equipment beyond its rated capacity 
will be an integral part of this program. 

In order to have a complete file showing 
all available used motors in the country, 
the WPB has asked that owners of motors 
adapted for commercial purposes communi- 
cate with the conservation division, used- 
equipment section, giving all relevant infor- 
mation. 








LIEUTENANT COMMANDER Ro- 
bert McElwee, former apparatus divi- 
sion engineer, General Electric Co., 
Memphis, is now a Naval Advisor to 
WPB regional offices. He is at present 
stationed at Birmingham, Ala. 
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Get the right answer fast... 


for more efficient 
profitable handling of 


every type of 
practical 
electrical job 


Tens of thousands of men have used 
previous editions of this famous hand- 
book with satisfaction, as a working 
guide of everyday usefulness. Now 
it is ready to help you too, in a big 
new 5th edition—600 pages larger 
than before—brought up to date 
inevery respect—more thanever 
before the one great pocketbook 

of practical electricity for you. 


Just Published—New 5th Edition—Croft’s 


AMERICAN ELECTRICIANS’ 
HANDBOOK 


This book is packed from cover to cover with the 
facts which every man engaged in electrical work Revised by 
needs to have constantly at hand. It gives the in- CLIFFORD C. CARR 
formatiom you need in the form in which you can ‘ 

use it. From clear explanation of the fundamentals Head of Electrical En- 
of electricity to suggestions for remedying the gineering Department, 
troubles of electrical equipment, the information is Pratt Institute 

the kind that helps practical electrical men—wire- 
men, contractors, linemen, plant superintendents, 
operators, construction engineers, and others—to 1600 of 
select and install commercial electrical apparatus pages 

and materials intelligently for the performance of practical data, helpful pointers, ex- 
specific services. It gives the kind of data that will planatory Macwetone ene Saree, 
help them operate electrical equipment efficiently pon ge B much descriptive tnfor- 


and to maintain it at high operating efficiency. mation on modern electrical practice. 
527%, 1177 illustrations, price only 


$5.00 


@ Accurate data and engineer- 
ing principles presented in 























10 big detailed sections give you 


such materials as: simple, understandable lan- 
ii guage. 
. blems 
—most complete data and information on all commonly em- ad Many worked out e oe 
ployed electric wires and cables ever assembled in one to illustrate application of 
volume, to help in selection of proper type for any installa- 
tion, methods of handling, splicing, etc. rules 


—simple instructions for calculating load on circuits, and for e All information in accordance 
selecting proper wire sine to meet voltage drop and current with 1940 National Electrical 
carrying capacity conditions. Cc 

ode and preferred present- 


—entirely new division to aid in selection and specification day practice 


of switching, protective, capacitor, and wiring-device equip- 


ment, estimation of space requirements for switchboards, Hundreds of facts condensed and 

care and operation of batteries, etc. classified for quick, easy use—Use 

—-practical data on operation, care, installation, and selec- this Handbock to check your meth- 

tion of motors and control equipment, including informa- ods for quick answers to trouble- 

tion on planning of motor circuits and drives. some problems, as a dependable 

. , 3s reference and study guide of elec- 

—helps on installation, care, and proper loading of trans- trical fundamentals, equipment, 

formers and materials, and their applica- 
—practical information on con- tion. 








struction ——— and materials 
in outside distribution 

. - McGraw-Hill Book Co., Inc., 330 W. 42nd St., N. Y. C. 
Send me Croft’s American Electricians’ Handbook for 10 days’ exami- 
nation on approval. In 10 days I will send $5.00, plus few cents postage, 
2 book postpaid. (Postage paid on cash orders; same return 
privilege. ) 


—<details of all types of interior 
wiring; developments in light 
sources and luminaire equip- 
ment; etc. 


new section of 64 handy wiring 
tables, conveniently arranged BD ccstaes cvcccecccce 6600060600000 cccecccesooove 960e0evedhscseeves 


Re Ee I I BIG sikiicnn cise cnnseccndacosscopsesicsdeiawaubeniecensssacecein 
out, for 


10 DAYS FREE | MTTTITITITITTTLITI TTT TTT 
JUST MAIL THIS COUPON company ...... (scitinlincihinnincinisioanin aaa tes BC, 9-42 


CRY ORE BiS0O. ccccccccccccccvccccccccccsceccccesecncceseses peueeaes 
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“Praise the Lord and Pass the Ammunition : 
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= ~~ Herborist uttered by a fervent yards grow faster than the corn-crops they replaced 0 
avy chap ain, will live in our school books believe the Chemical Engineers of America will do the job. 
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_. And America IS passing the ammunition. Starting with an a etn make « molecule behave then ony . 
an atrophied military explosives industry in , the inna je 
Production for Defense program had raised the rate 0 Starting after World War I, our chemical engineers 
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being produced at a rate almost twice that before Pearl ment and production men in our chemical industries. 
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than the entire explosives industry produced in peace- hen war come. wr answered their country © 
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Synthetic rubber is another necessity in passing the ot . . T 
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This advertisement appears 
in a group of newspapers on 
Wednesday, September 9, 1942 


oe ee + and pass the 


HEN an American gunner calls for 

ammunition, whether he wears a 
cross—like the chaplain in our newspaper 
advertisement—or a tattooed mermaid, he 
sets in motion the mightiest war-machine 
on earth . . . American Industry. 


Knitting together all the industries of America, 
making it possible for them to turn quickly from 
peace to war, is the Industrial Press. 


When the gunner yells for AMMUNITION, 
industry yells for INFORMATION. It is the 


job of the industrial magazines to supply it. 


‘What do we do when we can’t get stainless 
steel for a Toluol recovery plant?”’ 


‘*Which is the best section of the country for 
locating our new plant, considering power 
supply, bombing range and transportation?’’ 


‘*How can we step-up the alcohol output of 
our stills, without using scarce metals?’’ 


‘‘What’s the best method of training 18,000 
green hands to get quick operating efficiency ?’’ 


These are typical of the questions that flow over 
the desks of our editors day after day. 


They keep nearly 900 McGraw-Hill editors 
and engineer-correspondents busy, making field 
calls, finding the best answer to each problem 


—— 


INFORMATION 


and reporting the results to management and 
production men. 


Industrial advertisers supplement this work 
by showing how their products meet specific needs. 


This constant interchange of information is 
part of the strength and adaptability of Ameri- 
can Industry. 


It is so important that executives are survey- 
ing their organizations to make sure that the 
supply of Industrial Magazines is adequate. 


If you would like suggestions as to how to con- 
duct such a survey, write to The Reading Coun- 
selor, McGraw-Hill Publishing Company, Inc. 


* * * 


THE McGRAW-HILL NETWORK 


23 publications, which gather ‘‘war-news’’ from the 
‘*war-production-front’’ through a staff of 153 editors 
and 725 engineer-correspondents . . . More than 
1,000,000 executives, designers, production men and 
distributors use the editorial and advertising pages of 
these magazines to exchange ideas on war-production 
problems. 


THE McGRAW-HILL BOOKS 


Publishers of technical, engineering and business books 
for colleges, schools, and for business and industrial use. 


McGRAW-HILL PUBLISHING COMPANY, Inc. 


330 WEST 42nd STREET ° NEW YORK 





THE McGRAW-HILL NETWORK OF 


American Machinist 
Aviation 


Coal Age 

Construction Methods 
Bus Transportation Electrical Contracting 
Business Week 
Chemical & Metallurgical Electrical West 


Engineering Electrical World 


Electronics 

Engineering & Mining Journal 
E. & M.J. Metaland Mineral Markets Product Engineering 
Electrical Merchandising Engineering News-Record 


Food Industries 


INDUSTRIAL PUBLICATIONS 


Mill Supplies 
Power 


Textile World 


Factory Management & Maintenance Transit Journal 


Wholesaler’s Salesman 




















MINERALLAC HANGER 





Conduit 34”—2!/,” 
Cable to 2!/g” (with Bushings) 


Cadmium and Everdur 
MINERALLAC JIFFY CLIP 





Sizes from .250" O.D. Tubing 
to 114," conduit. 


See your Jobber 


New York City Office 
Theodore B. Dally 
50 Church Street 


MINERALLAC ELECTRIC CO. 
25 N. Peerle St., CHICAGO 














KEEP ‘EM 
COMFORTABLE 





FOR INCREASED PLANT 
EFFICIENCY 


PORTABLE ELECTRIC HEATERS 


Watch production soar when you in- 
stall Thermador Portable Electric 
Heaters. Enclosed fan forces ovt 
warmth or circulates cooling air. Light, 
compact, portable, may be moved 
about plant or office. 

Equipped with four-position switch: 
cool, half heat, full heat, off. 8 feet 
cord, polarity plug. 230 Volts—50 or 
60 cycles A.C., Single Phase. Sizes to 
5000 Watts. Write for details. 


bk) 


THERMADOR 


5119 SO. RIVERSIDE DRIVE, LOS ANGELES. CALIF. 
230 MADISON STREET, OAKLAND, CALIFORNIA 











[FROM PAGE 119] 


METER OUTPUT 
| HALTED 


Production of the household electric meter 
will be curtailed for the duration under an 
order issued July 31 by the WPB. At the 
same time, restrictions on deliveries to take 
effect immediately were ordered. 

General Limitation Order L-151 provides 
that manufacture of all so-called “domestic 
watt-hour meters” is to be prohibited after 
September 26. Production of meters in 
the interim is restricted to 24 per cent of 
the total number of meters manufactured 
by any producer during the entire calendar 
vear 194]. 

This action is expected to make available 
about 750,000 pounds of copper for military 
purposes at current rates of production. In 
addition, approximately 3,000,000 jewels of 
an industrial type will be made available 
for precision instruments used in military 
| operations. 

It was pointed out that available stocks 
ol meters are ample to meet all essential 
requirements, 


| 
| 
| 





LICENSE IN PRICE 
CONTROL EMPHASIZED 


Amendment No. 20 to the General Max- 
imum Price Regulation issued August 4 
emphasizes the licensing provisions of the 
law. It expressly incorporates in the license 
granted to wholesalers and retailers the 
provision of all maximum price regulation 
to which these sellers are subject. 

Violation by a wholesaler or retailer of 
any maximum price regulation is thus 
made a violation of the provisions of his 
license and subjects him to proceedings for 
the suspension of his license, as provided 
in the Emergency Price Control Act. 

Amendment No. 20 inserts this sentence 








CHECKING OVER facts and figures 
on electrical installations are (L to R) 
R. A. Burgett, office manager; and John 
L. Ramsey, president, Ramsey Electric 
Co., Nashville, Tenn., electrical con- 
tractors. John is more than busy these 
days doing defense plant construction 
and conversion work, 


in the blanket licensing provisions of See. 
tion 16 of the General Maximum Price 
Regulation: 

“The provisions of this General Maxj- 
mum Price Regulation and of every other 
price regulation of the Office of Price Aqd- 
ministration to which this Section now js or 
may hereafter become applicable shall he 
deemed to be incorporated in the license 
hereby granted, and any violation of any 
provision so incorporated shall be a viola- 
tion of the-provisions of said license,” 








FERRARI BROTHERS, Ben (left) and 
Joe discuss priorities at their Excel 
Electric Service Co., office in Chicago. 
loe without Ben or vice versa, is like 
bacon without eggs, so say the trade. 





moe WITH THE ome 


“Mh 


G-E Changes 


P. C. Sowersby, assistant advertising 
manager for General Electric Lamp De- 
partment at Nela Park, Cleveland, has 
been transferred to the company’s Michigan 
Division in Detroit. Mr. Sowersby will 
specialize in the advancement of wartime 
lighting designed to increase production 0! 
war goods manufactured in the Michigan 
industrial area. 

W. R. King has been placed in charge 
of all activities in connection with the pro- 
motion and sale of motors, controls and 
other electric apparatus to the machine tool 
industry. Mr. King will make his head- 
quarters in Schenectady, N. Y. 


Fairbanks, Morse & Company 4i- 
nounces the appointment of Robert ! 
Morse, Jr. as assistant sales manager with 
headquarters in Chicago. Mr. Morse has 
been branch manager successively of the 
Company’s offices at Cincinnati, Dallas and 
Boston. ‘ 

John Elmburg, formerly manager ot the 
Diesel Engine Department at St. Pal 
Minn., has been made manager of the Box 
ton branch, succeeding Mr. Morse. 
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The Hygrade Sylvania Corp. has minutes saved 


changed its name to the Sylvania Electric 


Products, Inc. The change in name was 
voted by the stockholders at a special 


meeting held recently and became effec- 


How 10 tive on August 13. 


Noma Electric Corp., New York, has 
bd purchased all the outstanding stock of An- 
Save time sonia Electrical Company, manufacturers of 
wire and cable. Ansonia will be operated as 

a subsidiary of Noma. 
e Henri Sadacca, president and Joseph H. 
Ward, vice-president of Noma, hold those 
by doing positions in the Ansonia Company. Wil- 
liam J. Weaver, formerly of Bryant Elec- 
tric Co. and Whitney Blake, has joined 
Ansonia as assistant to the president. Mr. 


+ 
more readin Weaver’s headquarters will be at the plant 
in Ansonia, Conn. 
remem 


| . mean more munitions 


That is a profitable paradox The Fibre Conduit Company, Orange 


for you. More true today than burg, N. Y., has announced the appoint- t bs & we a 


h bef ae th ment of James R. Connell as vice-presi- 
perhaps ever before. ror here dent in charge of sales. Mr. Connell has 














in the pages of this publica- been a member of the Board of Direct- 
tion are packed many helpful ors of the company since 1939. His 
: headquarters will be at the New York 
ideas . . . considerable useful Office, 292 Madison Ave. 
information. Much of it, in 
fact, available from no other ° 
source. Owens-Corning Fiberglas Corporation, 
Toledo, has assigned G. H. Sherrard to 

And we most emphatically the staff of the company’s Washington, IME is today’s most important 

mean both the editorial and the D. C. office. Mr. Sherrard was formerly raw material. By conserving it 


now, throughout industry, we can 
be sure that more war products 
will be put into the waiting hands 
of the armed forces sooner. 
P-A-X—the automatic interior 
—- system—is helping hun- 


assistant to the product manager, Electrical 
Insulation Division, 


advertising pages. 


Just one new idea gleaned e 


from these pages . . . a method ; L 
ie dle Dten tenes Crocker-Wheeler Electric Manufac- | 
oing some § Setter of turing Co. has appointed R. J. Hearn as | 





faster or easier or at lower cost, assistant manager of the Boston District dre s of war material procucers 
— f Office do just that, by cutting out the nag- 

may alone save — ar — ; ging delays and bottlenecks caused 

than a year’s reading-hours in- | by inadequate inside communica- 

vested in this and other worth- tion. P-A-X is automatic, fast, accu- 


‘rate, easy to use. A separate user- 
owned system, it keeps city tele- 
phones free for city calls—saves in 
rental and switchboard expense. 
YOU CAN HELP SPEED VICTORY 
by presenting the P-A-X story to 
those of your customers who are 
engaged in vital war work. The 
ability of P-A-X to speed up their 
production may enable them to 
obtain the high priority necessary 
for us to supply this improved 
communication equipment. 


while business papers. 





Many people have found 
this a fact . . . not only once, 
but time and time again. That’s 
Significant . . . with time so 
precious today. 


* 


Ask your electrical wholesaler to work 
with you; or write us direct. 


AUTOMATIC 
as. ELECTRIC 


\ y 
NH Private Interior Telephone Systems 


Good advertising speeds infor- 
mation from those who have 
it... to those who need it. 








) McGraw-Hill 


Pu — INGENUITY PLUS might well char- saeidetaliit 
acterize Eugene Anderson, vice presi- istribut y: 
: blishing Company, Inc. dent, yen d Inc., Nashville, fang American Automatic Electric Sales Company 


motor service shop. Gene can sit down 1033 W. Van Buren Street, Chicago, Mt 
‘ 330 West 42nd Street New York with a paper, pencil, a few scraps of Sales and Service Offices in Principal Cities 
metal, some spare parts and emerge In Canada: 
P with a new device that boosts his shop Canadian Telephone & Supplies, Ltd., 
efficiency. Toronto, Ont. 
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Here's "Where-to-Get-It' Data 
for WA 
























* A Briefalog is the modem 
method of cataloging — with 
condensed descriptions and 
specifications on all products 
—plus branch office, distribu: 
tor and warehouse addresses 

for quick follow-through. 






































WYERS IN INDUSTRY 


If you need complete information on electrical products, 
here’s the book that will help you most...and fastest! The 
1942 Electrical Buyers Reference is filled with “boiled- 
down” Briefalogs* of 224 manufacturers—compact, easy- 
reference data to help you compare, select, specify and 
buy! 


You need this book! It eliminates bothersome searching 
through the scores of assorted catalogs of various manu- 


facturers. It gives you the vital war-time product infor- 
mation you need... in a hurry! 


Put this invaluable reference to use at once. It will help 
you more today than ever before! 





Do you ned CONDUIT FITTINGS? 


These manufacturers have included data on their 
products in the 1942 Electrical Buyers Reference: 


4 Appleton Electric Co. Briegel Method Tool Co. 

; Austin Co., M. B. Killark Electric Mfg. Co. 

‘ General Electric Co. Adapti Co. 
Heron Electric Sales Corp. Atlantic Conduit Fittings Co. 
Kwikon Co, M. & W. Electric Mfg. Co. 
Steel City Electric Co. Simplet Electric Co. 


—and several hundred other manufacturers give data on their 
products in the fact-full pages of this reference. 



































eS REFERENCE . McGraw-Hill Service ° 330 WEST 42ND ST., NEW YORK 


























in a Small But Impressive 
Corner of Our Plant . 


There’s a door that leads to a 
brighter world, where products of 
peacetime take new shapes in blue- 
print and metal — prophesying of 
days to come. 


Beyond this room a plant shrieks 
of full-time war production. 


Out of it all will come—precision 
manufacture hitherto unreached— 
new ways of making finer, better 
products at lower costs. 


There will be three Victories at 
Victor—we promise. 


VICTOR ELECTRIC 
PRODUCTS, INC. 


Dept. 18-59, Cincinnati, Ohio 
Fans—Ventilators—Motors ? ? ? ? 




















“X-Ray” View Shows 
UNYIELDING GRIP 
PRODUCED BY SERRATIONS 








Wires are nestled and wedged in and 
holding power is at maximum by the 
serrations both in the collar and 


tongue. Maximum contact is estab- 
lished and even pressure is distributed 
over the curve of the conductors held. 
No special tools required. Cut wir- 
ing costs and time... 
but not the wires. 


APPROVED 


Please rush us sample and illustrated | \ 


32-page catalog. 


a 
by 
K 4 
Zz 
a 
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MARIEMONT, OHIO 


COPPER TUBE & PRODUCTS, INC 
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Contracting Recruit 


One of the newest recruits in the elec- 
trical contracting business in Canada is 
W. McDonald who recently started business 
at 1015 King St., London, Ontario. 


Building 
Codes Modified 


Local building codes of cities and towns 
throughout the country are being revised or 
modified for the duration to permit material 
substitutions or emergency measures to 
conform with the government list of critical 
materials. Most recent among the towns to 
take such action are Manitowoc, Oshkosh 
and Beloit—all in Wisconsin. 


Jarvis Wins 
Service Rank 


It’s 2nd Lieutenant Cale B. Jarvis now. 
Mr. Jarvis, former head of the Jarvis 
Electric Co., enterprising electrical contract- 
ing firm, and former president of the Van- 
couver Electrical Association, recently was 
graduated as a 2nd Lieutenant from the 
Officers’ Training Center at Gordon Head, 
British Columbia. 


Repair Shop Moves . 


Fred Harper’s electrical repair shop is 
now located in larger quarters on River St., 
Courtenay, B. C. The shop specializes in 
electrical machinery repairs of all kinds. 








SEARCHLIGHT 
SECTION 


(Classified Advertisiag) 


Employment Business 


Equipment 
(Used or Resale) 
“OPPORTUNITIES” 


UNDISPLAYED RATE 
15 Cents a Word, Minimum Charge $3.00. rosi- 
TIONS WANTED (full or part time salaried em- 
ployment only), % the above rates payable-in ad- 
vance. 
BOX NUMBERS—Care of publication New York, 
Chicago or San Francisco offices count as 10 words. 
pv manny 4 OF 10% if full payment is made in 
for 4 ive insertions. 


DI sone ayes RATE 
INDIVIDUAL SPACES with ed rules for 
prominent display of ~ a. 





. The advertising rate is $7.50 per oy for all adver- 


appearing on other than a contract basis. 
Contract rates quoted on request. AN ADVER- 
— —, =o = y- %” vertically on one 
inches—to @ page. 
NEw ara SV CRTISEMENTS received by September 
18th will appear in the October issue, subject to 
limitations of space available. 














PERSONAL ATTENTION is given by 
Arthur ]. Thompson, Memphis, Tenn., 
to the electrical design on this job. Mr. 
Thompson is president of the Thomp- 
son Electric Co., enterprising electrical 
contracting firm of Memphis. 








ELECTRICAL 


DESIGNERS 
AND 


DRAFTSMEN 


for power applications and distribution 
system design on steel plants, oil re- 
fineries and power plants. 


This is 
IMPORTANT WAR WORK 


working a continuous cycle of one week 
of 44 hours followed by two weeks of 
56 hours each. Time and one-half paid 
for work in excess of 40 hours per 
week. 


In replying please give complete details 
including compensation desired. 


ARTHUR G. McKEE & COMPANY 
2300 Chester Avenue 
Cleveland, Ohio 

1 d ork, 
Sian te cia whee Gn © 


tain written release from present em 
ployer. 















= ae 33 , 
Fomuten ] COU 








gic EQUIPMENT CO 


Rocheeye3 


‘ELECT 


678 Lake, Ave-., 














TRANSFORMERS 
REBUILT—REPAIRED 
Industrial Distribution Transformers 
OIL OR AIR COOLED 
Write 


JOHNSON ELEC. MAINTENANCEC?. 
1615 Clybourn Ave. Chicago, Ill. 
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LOOKING AHEAD for unprecedented 
volume of small motor repairs is H. E. 
Grant, president, Tennessee Electric 
Motor Service, Nashville. Ed’s shop is 
designed to handle large volume work 
and he is set to breeze through the sum- 
mer onslaught of refrigerator, washer, 
fan and other small motor repairs. 


Sub-standard 
Devices Outlawed 


The use of sub-standard electrical equip- 
ment has been dealt a stunning blow in 
San Diego, Calif. The city has passed an 
ordinance prohibiting the sale, rental, or 
disposal of sub-standard and unsafe elec- 
trical materials, devices and appliances. 
Here is another city that has joined the 
crusade to assure safe electrical installa- 
tions through the use of approved equip- 
ment. 


Herbaceous Hobby 


One often wonders just what sort of a 
hobby a contractor or engineer might pur- 
sue. Down in Nashville, Tenn. A. F. 
Anderson, president, Anderson’s Inc., en- 
terprising motor service and contracting 
organization gets away from it all by turn- 
ing to nature. In addition to enjoying his 
fishing club in the mountains he is becom- 
ing quite a herbalist—harvesting fine clover 
crops and growing seeds of various types. 
Nature offers a fine respite from amps., 
volts and complex circuits. 


C.E.A. Issues 
Bulletin 


‘ July 11, 1942 heralded the first issue of 
Contact”, the new news bulletin of the 
Cincinnati Electrical Association. Volume 
1, No. 1 was chuck full of digests of the 
latest priority and price regulations to- 
gether with interesting and helpful items 
covering the activities of the association 
and its various divisions. 

Future issues will follow the same pat- 
tern—to assist those members of the elec- 
trical industry who are engaged in war 


Work to better coordinate their efforts. Ii 


luture issues are 


as comprehensive as the 
first the goal 


will be easily reached. 











WHERE To Buy 


Equipment, Materials and Supplies for 
Electrical Construction—Maintenance—Repairs 























Tests Everything Electrical ~~ 
From 100to550 Volts “’uacts 

Indispensable to electricians. 

Equipped with Neon light 


which tells instantly where 
a trouble lies in electric circuits, 
FLUORESCENT LIGHTI NG fuses, cut-outs, motors, radios, 
electric appliances; indicates 
rtin hot or grounded wires; tells 

Instantaneous Starting aie Gen Oe. a 
Eliminates Starter Trouble Only TEST-O-LITE, oriciacl 
New WILEY Fluorescent Fixtures can now be ay oi » origina 
supplied with equipment for absolute start- Neon tester, has exclusive 
— ne come on fully at the turn of the patented safety features. 
switch. ‘ ' Far superior to clumsy test 
WILEY Industrial Fluorescent Fixtures are bulb. Fountain pen sise 


made in all types for all applications, close 
to ceiling or suspended, continuous or sep- with pocket clip. Useful in 
homes also. 


arate — open reflector or on Se 
are complete requiring no connecting boxes. 
List $1.50 
at leading jobbers. 


Write for Booklet EC-92 
y YX L. S. BRACH 


R. & W. WILEY, INC. | 
CHILO 57 Dickenon Ste Newore Ny. 











777 Hertel Ave. Buffalo, N. Y. 
Member Fleur-O-Lier Manufacturers Association 



























Heat resistant—fatigue resistant—high tensile strength. Conduc- 
tivity greater than phosphor bronze—therefore retains temper 
longer—assure cooler panels and switches. 8 sizes for fuses 
4" to 9/32" dia. Write for Catalog. 


LITTELFUSE INC. 4789 Ravenswood Ave., Chicago, Illinois 









ZENITH ELECTRIC CO. | | 4620 W. Hues St. Chicago, il 


845 S. Wabash Chicago, 11. Telephone AUstin 9866 





DRILLS CONCRETE—METAL— 
woobD 





Transfer from normal to emergency service is really 
instantaneous with 
IT IMPROVED AUTOMATIC 
TRANSFER SWITCH 





WODACK “DO-ALL” 


All contacts on one shaft, op- 

erate in same direction. Elec- ELECTRIC HAMMER AND DRILL 
trically held. No “‘off posi- Saves time and money installing expansion 
tion’”’ possible. A.C. to A.C., anchors. Drills concrete to 1%" dia.; 
A.C. to D. C., any combin- metal to %". Two tools in one. Easy to 


ation. 1, 2, 3, 4-pole types, q Wri for 
18 capacities. 30 to 400 amps. om. Universal moter —_ 


Send for Zenith Catalog. - “ 
Wodack Electric Tool Corporation 








SUPERIOR 


SERVICE 
INSULATORS 


Wire Holder Insulators in 
various heights, diameters, 
and hole sizes ... cad- 
mium | map screws. 
leaded. Iso double and 





ANYTHING 























triple types of House 
roy y Brackets . — —— 
at olts, cor washers 
seemed Write # and noe, gaiventeed plates. 

rite tor ‘ermation an ices 
Whe TENE GOae SO.. ine. SUPERIOR PORCELAIN CO. 
: Box 669 PARKERSBURG, W. VA. 

Your inquiry “No Priority” 


will have special value .. . 


if you mention this magazine, when writ- SILOY SODER 


ing advertisers. Naturally, the publisher 











will appreciate it ... but, more important, To replace most grades. No increase 
this proof of active reader interest will in price—send for details. 
demonstrate to the advertiser the useful- 

ness of—and demand for—the vital serv- a B. ALLEN co., INC. 

ice rendered by his advertising. 6715 Bryn Mawr Ave. Chicago, Ii. 





Electrical Contracting, September 1942 


127 






























































Power ing | 
Recovery [FROM PAGE 19} a 
C 
tage 
block 
used 
_ SSé 
has one 4167-volt, three-phase, three- a6 
conductor asbestos encased lead covered . It 
feeder cable and one 28-conductor lead mee 
covered control cable. The feeder cables siti 
Research in Simplex labora- never before. Production must are laid on the lower angle iron cross amot 
tories has been for many years’ go on and the unusual specifica- arms of a steel cable rack in the tunnel. . 
one of our most important activi- tions must be met. _ Control cables are supported on the more 
ties in connection with the pro- Upon our laboratories rests the ov aunn of Gi tad Callies one savet 
duction of Simplex wires and_ responsibility of leading the way upp die © Tack. VeHing si- ans 
cables. Now research is doubly in maintaining Simplex quality pended conduits carry the feeders and satio 
important because of the demand with rationed materials under controls for the various fan motors in- ba 
for unusual insulated conductors difficult operating conditions. It eenaeated tn, test coll eneeaiion resul 
to meet military requirements and becomes their job to make the | Cosy : “ pers . ing { 
the necessity for conserving the best possible use of the raw ma- One of the problems encountered by 
scarce materials that are needed _ terials we can inky ag — the Associated Electric Construction 
to produce them. quantities in which they may be lc aie eis ae ERR 
In overcoming the problems of available to us. We have the | Company, joint venture electrical recall 
continuous, twenty-four hours a_ satisfaction of knowing that any- | tractors on the job, was that of simplify- So 
day production under present con- thing achieved to meet today’s | ing the complicated maze of control 
ditions our Electrical, Chemical conditions forms a sound basis for wirine diagrams to such an extent thet accol 
and Physical Laboratories are the better wires and cables of to- . : ga Sie = reco\ 
making a most important con- morrow and that many of the | the men could install the wiring in the using 
tribution. It is a_ stimulating results already obtained have | shortest possible time and reduce errors plant 
sacle lis Geax deed eo ene as well as immediate | to a minimum. One control wiring dia- olant 
; | gram on the walls of the contractor's oite 
office was approximately 24 feet in renin 
‘ 
length. epee pand 
This simplification took the form of opera 
m ZAA YS AAA \ j ) breaking down the complicated draw- engin 
Simplex Wire & Cable Co., 79 Sidney Street, Cambridge, Mass. ings into a series of 8}-in. by 11-in. other 
sheets, each containing a two- or three- any 
| line diagram indicating the source, Se te 
termination and _ function of _ that tien" 
particular portion of the control circuit Mosc 
shown. Also, each component sheet 1s cent 
geute, eo to a numbered master conduit by th 
¢ DRESSES % | drawing. Each test cell job was drawn ‘ate 
a rs | up in running sheets, through to the per ¢ 
« AND CLEANS a What a job FLEXSTONE does! Cuts like an abrasive | final connections. factor 
& ALL ELECTRICAL ee you can bend, twist it. Won’t break! Thin, To simplify testing the complicated Depa 
@ PARTS AND & non-brittle. Sharpest abrasives are pressed into flexible | control circuits, functional drawings As 
* CONTACTS core. Easily fits tight places. Smooths hardest contact | were made of individual portions of the powe 
& Nd points in relays, cutouts — cleans small commutators, “ircuits and separate diagrams were 
a e switches, etc. Non-conductor — no short circuit. Rimac | a of the ; ond Bees for each th 
ae FLEXSTONE speeds electrical service. Send for free | “°° ee ee ~ SrOur 
sample! — | safety device that is electrically oper- three 
arena ated. Color coding was used as exten- whict 
sively as feasible throughout the entire turbat 
RINCK-McILWAINE, Inc., 16 Hudson St., New York, N. Y. job. : ian 
Wherever possible, mass production were | 
methods were applied to the wiring ol tically 
DON] GUESS /-TEST R PM the test cells. For example: to facilitate ductic 
e sae r the wiring of the terminal blocks of the straig 
© eed 
test cell control rooms, the Associates 
With a MODEL J Electric Construction Co. devised what 
they called “wiring harnesses.” These 
H A N D TA C H 0 M ET E R consisted of a vertical board mounted to Mu 
Triple Range: the assembly table and marked and drilled metho 
Ras 1200 aoe to correspond to the reverse layout of engine 
3000—12000 RPM the actual terminal block, That is: when equipr 
Rugged * Reliable * Continuously Indicating Type all the coded wires were inserted in the We st 
WRITE FOR BULLETIN #760 designated holes and the cable lengths this is 
tied together on the bench top; if the the m 
HERMAN H STICHT CO.. INC entire assembly were turned 180 degrees which 
: ° 3 7 ‘a eS in a vertical plane, the bound = — 
27 Park Place New York. | would be on top and the wire ends stick power 
: ‘ Ele 
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ing through the harness would be in the 
exact position of the terminals on the 
connection block. All cable ends were 
tagged to correspond to instrument and 
block terminals. Master sheets were 
ysed as a guide in wiring these har- 
nesses. Wherever possible, short cuts 
of this type were applied. 

It is true, there was a considerable 
amount of “paper work” involved in the 
wiring of these test cells. But the 
amount of office and engineering work 
more than paid for itself in the labor 
saved and the speed with which the job 
was completed, together with the elimi- 
nation of wrong connections and the 
resultant lost time through back-check- 
ing for the errors. 


Power Recovered 


Some may wonder what all this has 
accomplished in the way of actual power 
recovered and the economic’ aspect of 
using this recovered power in actual 
plant operation. Although the original 
plant has been completed, additional test 
cells are being added and the manufac- 
turing end of the plant is being ex- 
panded. This, combined with fluctuating 
operating schedules due to emphasis on 
engines one time and spare parts an- 
other time, makes it impossible to give 
any performance figures for what might 
be termed a “period of normal opera- 
tion.” However, during the months of 
March, April, May, and June, 63 per 
cent of the horse power hours developed 
by the engines on test were converted 
into useful electrical energy and 54.6 
per cent of the total power used by the 
factory was supplied by the Engine Test 
Department. 

As to the question of “bumps” on the 
power curve due to operation of this 
type of equipment, our first fears proved 
groundless. We were operating almost 
three weeks, breaking in equipment 
which would obviously cause most dis- 
turbance to power lines, before the local 
power company inquired of us when we 
were going to start. We anticipate prac- 
tically no trouble on that score as pro- 
duction increases and test schedules 
straighten out more evenly. 


Cooperation Helped 


Much of the success of the new 
method is due to the cooperation of our 
engineers, the manufacturers of the 
®quipment and the contractor on the job. 
We started from scratch, since I believe 
this is the first feed-back system to use 
the magnetic coupling. It is a system 
Which engine manufacturers might seri- 
ously consider to help recover lost 
Power and to aid in relieving shortages. 
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a , rere 56 
Porcelain Prod., Inc............... 56 
Pee SE Winn ik 6s ass scasican 72 
*Quadrangle Mfg. Co................ 54 
Republic Steel Corp............. 64, 65 
» & | errr 69 
Rinck McIlwaine, Inc.............. 128 
*RLM Standards Inst. Inc............ 83 
Rebertoon Co., BH. H...........000 45 
SD. Fs Gos cee cccnsineccs 116 
*Sangamo Electric Co............... 95 
Seachlight Section ................. 126 
*Simplet Electric Co................ 71 
Simplex Wire & Cable Co.......... 128 
. Spero Electric Corp................ 101 
Square D Co....... Inside Back Cover 
Steel & Tubes Division.......... 64, 65 
. 4 83 eer 128 
*Superior Carbon Prod. Co., Inc.... 67 
Superior Porcelain Co........... <a 
Sylvania Electric Products, Inc...... 4 
*Thermador Elec’] Mfg. Co......... 122 
FR cbc endiesence.suncue 127 
SUNOS DUO BI Gaon ck cece ssicce 66 
*Trumbull Elec. Mfg. Co........... 109 
U. S. Teensury Dept... .... 2.000000. lll 
ee ee 126 
Victor Elec. Prod. Inc.............. 126 
*Ward Leonard Elec. Co............ 118 
“a rer 62 


*West Dodd Lighting Cond. Corp. ...117 


*Westinghouse Elec. & Mfg. Co. 
(East Pittsburgh) ..... 2, 3, 43, 76, 77 
“Westinghouse Elec. & Mfg. Co 
(Bloomfield) Lamp Division. . .38, 39 
*Westinghouse Elec. Supply Co...... 33 
*Wheeler Reflector Co.............. 96 
.. ee errr 127 
WE Bs Be iwncccccncesseveces 127 
Wodack Elec. Tool Corp.......... 127 
Youngstown Sheet & Tube Co....... 107 
Zenith Electric Co................. 127 


% These companies have included Briefalogs, containing additional 
buying information on their products, in the 1942 edition of the 
Electrical Buyers’ Reference. 
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Price Ceilings on Machinery Servic 


MPR No. 136 as it applies to motor shops 


and contractors performing machinery service. 


HE following is an approved in- 
terpretation of Maximum Price 

Regulation No. 136 stripped of legal 
language and cut down to deal specifi- 
cally with machinery service. 

The term “machinery service” means 
any operation in the process of machin- 
ing, welding, treating, finishing, testing, 
inspecting. adjusting, maintaining, re- 
pairing, or rebuilding of a machine or 
part owned by another, or of a product 
ewned by another which, as a result of 
such an operation, becomes a machine or 
part (Section 1390.1(b)). 

MPR No. 136 went into effect July 22, 
1942. Since that date, you or any other 
machinery service supplier legally are 
not allowed to supply machinery serv- 
ice at prices higher than the maximum 
price as provided by MPR No. 136. 

The highest rates you are allowed to 
charge for the services you supply are 
the rates you charged on March 31, 1942. 

Where you had no established list 
price in effect on March 31, 1942, Maxi- 
mum Price Regulation No. 136 
\mended provides a pricing formula to 
used in computing your 
charge. In this pricing formula you are 


as 


be service 
to use the price determining methods in 
effect March 31, 1942. The provisions 
regarding the pricing formula may be 
detailed as follows: 


Over-head or machine-hour rates 

To the extent that the pricing method 
in effect on March 31, 1942, included 
or machine-hour rates, the 
machinery service supplier is to use in 
the pricing formula the over-head or 
machine-hour rates which were used or 
would have been used on this date. 


over-head 


Labor rates 

To the extent that the service involves 
labor costs, the machinery service sup- 
plier is to use, in the pricing formula, 
the labor rates prevailing in his estab- 
lishment on March 31, 1942, for each 
classification of labor. 
be included in 


Overtime labor 


cost may the service 


charge computed by the pricing formula 
only to the extent that it represents 
actual out-of-pocket expense. It must be 
agreed to by the customer, and must be 
billed separately. Of course, if you have 
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already allowed for overtime in your 
machine-hour rates or over-head, you 
are not allowed to duplicate your charge. 
Material prices 

To the extent that you purchase inci- 
dental materials for the performance of 
the machinery service, you may use in 
the pricing formula the actual price paid 
tor these materials as long as this price 
is not higher than the applicable maxi- 
mum price for the particular material 
employed. 

The following hypothetical examples 
serve to illustrate the use of the pricing 
formula in pricing a machinery service 
under MPR No. 136. The important 
thing, is that the machinery service sup- 
plier use the method he used on March 
31, 1942. 


Computation of machinery 
charge by pricing formula 


service 


A medium sized shop supplying ma- 
chinery services, no published or con- 
fidential list prices or machine hour 
tates in effect on March 31, 1942, re- 
auired to price services according to the 
pricing formula. 

On March 31, 1942 (the base date), 
the following rates were in effect: 


Se er ee eee re $1.00 per hou 
Over-head rate...... 100 per cent of direct labor 
Profit. ...20 per cent of direct labor plus overhead 


The shop was asked to estimate a charge for 
turning a particular set of shafts. It estimates 
this job will require 30 hours of labor. By 
using the pricing formula, the computation of 
the charge is as follows: 

30 hours of direct labor @ $1.00......... 
Over-head on 30 hrs. of direct labor (100% 


OT GE. BI i cw ccsierecesecssscsans 30 
$60 

Mark up or profit (20% of direct labor plus 
SE . Wade eemiunwnd eeecarcneceads 2 
$72 


Inclusion of charges for overtime 

The purchaser of the machinery serv- 
ice finds that he must have this orde: 
completed several days ahead of the 
anticipated time. The rush calls for the 
The fol- 
lowing demonstrates a calculation of the 
charge in accordance with the pricing 
formula: 


use of 10 hours of overtime. 


20 hours of direct labor (straight time) @ 
Re uteontentwneséee TUTTO TTT TT $20 


10 hours of direct labor (overtime) 
Straight time @ $1.00 = 10 
Overtime @ .5 5 


.50 5 15 
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Overhead on 30 hours of direct labor (100% 
of direct labor at straight time)........ 30 


30 hours of direct labor 
plus overhead........ 12 


Profit of 20° on 
at straight time, 


Where an emergency requires that 
special service charges involving extra 
expense be provided, you may charge 
for such services if you bill them sep- 
arately. These charges, of course, must 
not exceed out-of-pocket 
curred by such special service. 

You are permitted to pass on any tax 
on a machinery which was 
passed on March 31, 1942. Taxes levied 
since that date on any machinery sery- 
ice may not be included in the price, 
but may be billed separately. 

After July 22, 1942, the following 
records are to be kept available for in- 


expense in- 


service 


spection by representatives of the Of 
fice of Price Administration: Each ma- 
chinery service performed after Jul 
22, 1942, such record containing: 

(a) Name of the person for whom 
such services were performed. 
Date of the transaction. 
Identification of the 
providing a reference to a price 
list or production records. 
The net charge for the machit- 


(b) 
(c) 


services 


(d) 
ery service. 

Additional records showing the 
precise basis upon which maxi- 
mum charges have been and 


(e) 


are determined. 

The following list of reporting re 
quirements is far less formidable than 
it appears at first blush. As a matter ol 
fact, most machinery service suppliers 
are required to file only under “Ma- 
Prices.” The 
other reports arise only in the few 
special cases indicated by the report 
titles below. 


chinery Services—List 


Machinery services with list prices 

Report to contain the following 
charges in effect March 31, 1942 for ma 
chinery services: 

1. Machine hour rates. 

2. Charge sheets. 

3. Discount sheets. 
Machinery services without list prices 

If your price for a machinery servic 
charge has been computed in accordance 
with the provisions of the pricing 10 
mula outlined above, no report of this 
is required unless specifically asked 0° 
by OPA, but records must be kept avail: 
able for OPA inspection. 
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ie | Mounting space for electric lighting and power distri- 
bution panelboards in modern industrial plants is often 
limited to H-beams, supporting pillars or narrow wall 
separations between windows. These are ideal applica- 
ng | 4ons for Square D streamlined column-type panelboards. 

These panelboards are narrow—as little as 74’ width 
in the Multi-breaker lighting panelboards. They will fit 
into spaces which cannot accommodate standard type 
panels. Available with circuit breakers, Multi-breaker 
branches, or with fusible circuits—plug or cartridge. All 
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CIRCUIT BREAKER MULTI-BREAKER FUSIBLE LIGHTING 


1: | Of them carry the Underwriters’ approval. LIGHTING PANEL LIGHTING PANELS PANELBOARDS 
7 Type NA1IB—125.- Type NMM — 115- Type NRTC—125-250 

, ua 250 Volts A. C.-D. C. 230 Volts A.C. 1& Volt A.C.-D.C.1& 2pole 
his q re D sales engineer will be glad ~ help you in 1, 2 &3 pole branches 2 pole branches, branches, 30 amp., plug 
jor § ““8Cting the type best adapted to any particular job. sticntba ne —— vaste 3 


SQUARE 7] COMPANY 


CALL IN A SQUARE D MAN DETROIT- MILWAUKEE-LOS ANGELES 


KOLLSMAN INSTRUMENT DIVISION, ELMHURST, NEW YORK 
IN CRNROR: SQUARE 0 COMPANY CRNAOR LIMITED. TORONTO, ONTRRIO 
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Everywhere in the United States 
G-E Wiring Materials Distributors 


OFFER HELP 


In Aiding the War Effort 


ny 


Whether you live in Maine or California or in some other 
state in between, you'll find a G-E Wiring Materials Dis- 
tributor near you. They are located at key points all over 
the country. And they are all eager to co-operate with their 
neighbors in aiding the war effort. 


‘cal eh 


See the G-E Wiring Materials Distributor near you about 
wiring materials . . . for better lighting in a war factory... 
for converting wiring to war purposes .. . for better power BE. fh Moadeahell Gxt), anncoer of do Cae 


distribution . . . for special wiring. You'll like the friendly, Electric Supply Co., Sioux City, lowa, G-E distrib. 


hel ful service on receive utor and E. M. Nystrom, Nystrom Electric Co., are 
P y , here selecting wire for a special rush rewiring job. 


The conduits, wires and cables and wiring devices, all 
made by one manufacturer, which G-E Wiring Materials 
Distributors handle will meet your requirements. They are 
high quality materials. They are easy to install and can be 
depended upon to give good service under gruelling war 
schedules. 





G-E WIRING MATERIALS 


See the nearest G-E Wiring Materials Distrib- 
utor about G-E conduit, wire and cable and 
wiring devices for your special requirements. ; 4 
Appliance and Merchandise Department, : T. H. Markworth (left), and G. H. Luedeking, 
General Electric Co., Bridgeport, Conn. : ™ supply salesmen, General Electric Supply Corpors 
oF tion, Milwaukee, Wis., are leaving to call on customer 
“4 i with information on wiring materials suited for rush 
& war job soon to be wired. 


S. D. Hopper, formerly 
G-E district representative 
in Ohio, now is acting % 


manager of District No. 4 SS 
of the G-E wiring material } 


field force, replacing 


«te 
O. W. Cerny who recently - 
joined the U.S. armed 
forces. Mr. Hopper’s 





headquarters are in Cleve- i 
land, Ohio. 





ae SER ape. 


GENERAL ELECTRIC #iepreameerees) 


manager of the General Electric Supply Corporatioa 
house at Charlotte, N. C., is going over plans wit) 
Ralph K. Robinson, president of Robinson Electri€ 
Co. and is helping to select suitable wiring devices 
which can be delivered immediately from stock. 
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